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EPA's Response to 1 2 / 2 1 / 0 1 Comment s Received F r o m W.R. Grace On
T h e S u p p l e m e n t t o T h e E x p o r t / S c r e e n i n g P l a n t A d m i n i s t r a t i v e Record

On December 21, 2001 W.R. Grace Co., ("Grace") submit ted comments to EPA on the
s u p p l e m e n t to the E x p o r t / S c r e e n i n g Plant admini s t ra t ive record (the "AR"), which contains the
documents that f ormed the basis for the Act ion Memorandum Amendment , dated July 20, 2001.
The Act i on Memorandum Amendment authorized f u r t h e r response actions at the Export and
Screening P l a n t s and at several other locat ions in Libby.

Grace has prev iou s ly submitted comments ( S e p t e m b e r 28, 2000) on the admini s tra t ive
record which s u p p o r t e d the ini t ia l dec i s ion to take response actions at the Export and Screening
P l a n t s (as r e f l e c t e d in the original Act ion Memorandum, dated May 23, 2000). EPA provided
d e t a i l e d written r e spons e s to those comments on July 26, 2001. As will be f u r t h e r d i s cu s s ed
below, many of Grace's comments are repet i t ive of those previous ly submit ted; thus, many of
EPA's July 26, 2001 re sponse s remain relevant in this response.

Overview
Grace characterizes EPA's c l eanup ac t ions p e r f o r m e d at Libby, Montana as arbitrary and

capric ious . W h i l e Grace cannot ignore the overwhelming rate of asbes tos-related death and
di s ea s e in Libby, it argues that such condit ions are a result of past exposure. Where EPA
p r o p o u n d s evidence of current exposure, Grace attacks the science, me thod s and f i n d i n g s of such
e f f o r t s . Grace ' s at tacks ar e without merit.

The Comprehens ive Environmental Response , C o m p e n s a t i o n and L i a b i l i t y Act (CERCLA,
42 U . S . C . § 9601 et. seq..) was c o d i f i e d to provide EPA and other relevant agencies authority to
remedy s i tuat ions in which hazardous substances were r e l ea s ed , or for which there was a threat of
release into the environment. The s ta tu t e is preventive in nature, providing EPA the c a p a b i l i t y to
prevent f u t u r e releases and to el iminate the l i k e l i h o o d of f u t u r e exposure where such releases have
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already occurred. CERCLA does not require EPA to prove that p e o p l e are sick, nor that releases
are or have been occurring. Rather, in the case of t ime-cri t i cal removal actions, such as Libby,
EPA must make the de termination, based on the f a c t o r s in the N a t i o n a l Contingency Plan (NCP),
that there is a threat to p u b l i c h ea l th or w e l f a r e or the environment, whether f r o m an actual or
threatened release of a hazardous substance. ( S e e 40 C . F . R . § 300 .415(b)). Prior to commencing
actions at Libby, EPA considered each of the f a c t o r s set f o r t h in 40 C . F . R . § 300 .415(b) and
determined that those enumerated in its A c t i o n Memoranda were a p p l i c a b l e and that a threat to
p u b l i c h ea l th did exist. In a d d i t i o n , while not required by the N C P , EPA p e r f o r m e d quant i ta t ive
and q u a l i t a t i v e risk analys i s to f u r t h e r unders tand the nature of the threat. All o f EPA's work,
i n c l u d i n g its review of analyses by others, i n c l u d i n g Grace, s u p p o r t s the re sponse action decis ions
EPA has made for the Libby A s b e s t o s S i t e . W h i l e Grace c h a l l e n g e s many aspec t s o f EPA's risk
work, technical m e t h o d o l o g y and p u b l i c heal th conc lus ions , it a s s i d u o u s l y avoids c h a l l e n g i n g the
a p p l i c a b i l i t y o f the 300.415(b) f a c t o r s .

D e s p i t e the f a c t that p r o d u c t i o n of asbe s to s-contaminated vermiculite ceased in 1990,
exposure to non-naturally occurring amphibo l e asbes tos was prevalent when the EPA response
team arrived in Libby in November 1999 and continues at unremediated p r o p e r t i e s t oday. Fifty
percent of p r o p e r t i e s that EPA has sampl ed in Libby have had at least trace l eve l s of amphibo l e
asbe s to s in some areas of their s o i l s , f i v e percent have l ev e l s higher than one percent. Eighteen
percent of the p r o p e r t i e s s a m p l e d to da t e have had d e t e c t a b l e l e v e l s of amphibo l e a sbe s to s dust
in s id e o f b u i l d i n g s , while sixty percent have Z o n o l i t e A t t i c I n s u l a t i o n (Libby vermiculi te
i n s u l a t i o n ) , which ranges f r o m non-detect to f i v e percent amphibo l e asbestos. EPA has more than
2000 p r o p e r t i e s to sample .

It cannot be reasonably d i s p u t e d tha t , because of the spread of various Libby vermiculi te
materials throughout the area, Libby residents are coming into contact with the non-naturally
occurring amphibo l e asbestos. EPA has observed such contacts , surveyed Libby re s ident s who
report a m u l t i t u d e of such contact s and has p er f ormed s imula t i on s involving every-day act ivi t i e s
that demonstrate such contacts.



ATSDR's s tudy of morta l i ty r e su l t s shows that there i s an unequivocal association
between historic exposure to Libby amph ibo l e asbestos and dea th f r o m asbe s to s-re lated di sease .
The s tudy f o u n d that a Libby resident is f o r t y to sixty times more l i k e l y to die f r o m an asbestos-
related d i s ea s e than the average American and the f i n d i n g of one in two thousand dea th s f r om
meso th e l i oma in this community far exceeds the a p p r o x i m a t e l y one in one mi l l i on cases which
occur in the general p o p u l a t i o n each year. The ATSDR heal th screening per f ormed in 2000 and
2001 c l ear ly shows a do s e-re sponse r e l a t i o n s h i p between exposure to Libby a m p h i b o l e asbes tos
and lung abnormalities . Of the p e o p l e who were leas t e x p o s e d , i.e., those who reported no
known contact with Libby vermiculite, f i v e percent had lung abnormalities . For those who
reported one or more exposures to Libby vermiculite, ATSDR reported a higher rate of
abnormali t i e s . In f a c t , ATSDR f o u n d that the greater the number of exposure pathways r epor t ed ,
the greater the p r o p o r t i o n of lung abnormali t i e s observed. ATSDR found that a minimum of
eighteen percent of the p o p u l a t i o n screened had lung abnormalities. Of par t i cu lar importance,
e igh ty percent of those f o u n d to have lung abnormal i t i e s did not work for Grace and f i f t y - f o u r
percent were neither Grace workers nor their f a m i l y members.

Contrary to Grace's characterization of the observed abnormali t i e s as "beauty spot s",
these abnormali t ie s are not benign. In f a c t , the m a j o r i t y of medical research on asbe s to s-re lated
di s ease and the observed p a t h o l o g y and progre s s i on of a sbe s to s-re la t ed lung di sease in Libby
ind i ca t e that once e x p o s e d , an ind iv idua l with lung abnormal i t i e s has a high p r o b a b i l i t y of
m a n i f e s t i n g d i s ease and impairment. Whe th er the d i s ea s e is a sbe s to s i s , lung cancer or
mesothe l ioma, the result i s respiratory d e b i l i t a t i o n a n d / o r death. The Libby Center for Asbe s t o s
Related Disease is currently trea t ing over 800 p a t i e n t s for varying degrees of asbe s to s-re lated
lung impairment and over the past three years has i d e n t i f i e d as many as twenty cases of
me so the l i oma among current or former Libby res idents.

As described pr ev i ou s ly to Grace and as d i s cus s ed herein, the work per f ormed
i n d e p e n d e n t l y by ATSDR, Amandus , M c D o n a l d , and Lockey all show that exposure to amphibo l e
asbestos causes lung d i s ea s e which can be d e b i l i t a t i n g or d e a d l y . The fa c t that those currently ill
were, by virtue of the latency p er i od , exposed ten or twenty years ago does not change the
u l t i m a t e conclusion: Libby amphibo l e asbes tos causes lung di sease and death.



In summary, EPA has c l early f o l l o w e d t h e N C P in its conduct of removal evaluat ions and
response actions in Libby. EPA has documented the release of a hazardous substance (Libby
amphibo l e a sb e s t o s), described its nature and extent through a removal site evaluation and
a p p r o p r i a t e l y used the criteria f o u n d in 3 0 0 . 4 1 5 ( b ) ( 2 ) in d e c i d i n g what actions were and are s t i l l
necessary in Libby.

EPA's response is d iv id ed into categories covering the issues on which Grace has
commented. Grace's t o p i c h ead ing s are i ta l i c i z ed and, where p o s s i b l e , the page number is
referenced f r o m Grace's comments. Where Grace has a t tached exhibits to i t s comments, EPA has
reviewed the exhibits in the context of the comments and responded accordingly.

I. Occupational Exposures (page 3)
Grace is concerned that EPA's de t erminat ion of an endangerment is based on s tud i e s

which r e f l e c t c ond i t i on s that no longer exist in Libby today. In par t i cu lar , Grace believes that the
occupat ional exposures evaluated in these s tud i e s are much higher than any exposure which
would be experienced by a current Libby res ident. T h u s , Grace conc lude s that pas t exposures
caused the d ea th and di sease experienced in Libby t o d a y and that there is no evidence to suggest
that anyone could become ill under current condi t ions .

D e s p i t e the f a c t that Grace has a lr eady made this point in its comments on the
adminis trat ive record for the Export and Screening p l a n t s , EPA makes the f o l l o w i n g re sponse in
a d d i t i o n t o those a lready p r o v i d e d . Grace misconstrues EPA's u s e o f t h e p u b l i s h e d l i t era ture .
W h i l e the c ond i t i on s to which the s u b j e c t s of these s t ud i e s were exposed may or may not have
been the same as those experienced t o d a y , the s t ud i e s d e f i n i t i v e l y show that exposure to Libby
asbestos causes lung disease. Grace' s po l emic on the s tud i e s of McDonald ( 1 9 8 6 ) (see
Attachment 65 & 66) and Amandus (1987 a,b,c) (see Admini s t ra t iv e Record #' s 335073, 338134,
338247) at Libby and the Lockey s t ud i e s (see A d m i n i s t r a t i v e Record S u p p l e m e n t # 484310 and
A d m i n i s t r a t i v e Record # 3 3 8 2 4 5 ) conducted at the Scott's p lant in M a r y s v i l l e , Ohio (commencing
on page 3 of the comments) is a good example of such confus ion.

T h e s tud i e s o f Amandu s (1987 a,b,c) (see A d m i n i s t r a t i v e Record # ' s 335073, 338134,



338247) and McDonald ( 1 9 8 6 ) (see Attachment 65 & 66) at Libby proved that exposure to Libby
A s b e s t o s can cause l u n g di sease and death. W h i l e those s t u d i e s i n c l u d e d exposure durat ion and
intensi t ie s which may, in some cases, be much higher than that which would normally be
encountered in Libby t o d a y , the s tud i e s d e f i n e d no lower bound at which such exposure may
cause harm. The very same material s to which workers were exposed in the Amandus and
McDonald s t u d i e s is present in many locat ions in Libby today.

The M a r y s v i l l e s t udy (Lockey et al., Pulmonary Changes A f t e r Exposure to Vermicu l i t e
Contaminat ed with F i b r o u s T r e m o l i t e , Am. Rev. Resp. Disease, 129:952-958, 1984) (see
A d m i n i s t r a t i v e Record S u p p l e m e n t # 484310) d e f i n e d three exposure groups: 1) a low exposure
group, repre s entat ive of background exposures in a normal U . S . uncontaminated area; 2) a
medium exposure group which had "low level f i b e r exposure"; and 3) a high level exposure
group. The medium group consisted of employee s who worked in the warehouse, in packaging
and in central maintenance. T h i s group had a 5 % prevalence of lung abnormali t i e s ( T a b l e #4,
Page 9 5 5 ) , twice that of the low exposure group and h a l f that of the high exposure group. T h u s ,
the s t udy conf irmed a exposure-re sponse r e l a t i o n s h i p between asbes tos exposure and lung
abnormalities.

In the re sponse to Grace's f i r s t set of comments on the adminis trat ive record, EPA made
the f o l l o w i n g s tatements:

It is interesting to note that the levels ofamphibole asbestos in solid media to -which
Marysville workers were exposed is the same as or lower than that to which those at the
Screening and Export Plants were exposed. (Emphas i s a d d e d . )

Both the sweeping scenario and Phase II investigations reveal that Libby residents may
currently be exposed to levels of airborne amphibole asbestos fibers which are higher
than those classified as the medium exposure group in the Marysville study, which
showed a positive association between exposure and asbestos-related lung abnormalities.

(page 4)



Grace cha l l enge s these f a c t s . Pre l iminar i ly , Grace counters that EPA's u s e o f phas e
contrast microscopy ( P C M ) in Libby can't be compared to the use of scanning electron
microscopy (SEM) with energy d i s p e r s i v e X-ray and t ransmi s s i on e lec tron microscopy (TEM).
T h i s comment is in t e r e s t ing for several reasons. First, s o l i d media is measured with po lar iz ed
l i g h t microscopy (PLM), not with any of the techniques d i s cu s s ed by Grace. Grace has not
r e f u t e d that the s o l i d media to which M a r y s v i l l e workers were expo s ed is any d i f f e r e n t than that
to which Libby r e s i d e n t s are e xpo s ed . I n d i v i d u a l s at the Export and Screen ing P l a n t s were f a c e d
with asbes tos in s o l i d media, sometimes as high as 35%, much greater than that f a c e d by the
Marysv i l l e workers who, even according to Grace, should have never fa c ed greater than 7% in
s o l id media, because Grace has argued that its concentrate never contained more than 7%
asbestos , and u s u a l l y l e s s than that. Grace asserts that Lockey did not report s o l i d media
concentrations of asbestos, but Lockey does report it as 2% in his article en t i t l ed "Fiber
Contamination of Vermicu l i t e s : A Poten t ia l Occupational and Environmental H e a l t h Hazard",
Environmental Research 41, 207-218 ( 1 9 8 6 ) (see A d m i n i s t r a t i v e Record #338254). T h u s ,
i n d i v i d u a l s at the Export Plant were exposed to asbe s to s in s o l i d media eighteen times that f ound
at Marysvi l l e .

(page 5)
S e c o n d , Grace argues that Libby r e s i d en t s are not exposed to l e v e l s of amph ibo l e asbes tos

as high as those experienced by Marysv i l l e workers and that the cumulative exposure of the
workers is greater than that presented to r e s ident s . T h i s is incorrect. EPA has measured higher
concentrations of asbes tos in both s o l id media and in air than f ound at Marysvi l l e . S o l i d media
exposures were d i s cu s s ed above. Grace does not accurate ly portray the actual l eve l s of airborne
asbestos either at Libby or at Marysv i l l e . For example , l ev e l s of airborne asbestos in Libby were
found to be higher than 4 f / c c (PCME), during the s w e e p i n g / b a g g i n g scenario, which r e f l e c t s an
activity that occurred on a d a i l y basis at the Screening p l a n t . If one assumes that sweeping only
occurred for thirty minutes a workday and that a resident experienced no other asbestos
exposures during the day, there would be a t ime-weighted average exposure of 0.25 f / c c . At
Marysv i l l e , the range of t ime-weighted average exposure s to the medium group was 0.031 f / c c to



.415 f / c c . T h u s , Libby r e s id en t s would be e x p e c t e d , in some cases, to have higher exposures than
the workers in the medium exposure group at M a r y s v i l l e . It is worth not ing that the Screen ing
Plant exposure of 4.0 f / c c is f o u r t imes higher than the short-term OSHA exposure limit and the
0.25 time-weighted average exceeds the OSHA permis sable exposure limit.

It should be noted that Grace has asserted that its asbes tos emissions were always below
or near the o c cupat ional expo sure l i m i t s at i t s f a c i l i t i e s . N e v e r t h e l e s s , Grace's own records r e f l e c t
that a sbe s to s i s a f f e c t e d 41% of Grace's Libby workers and 28% of workers at other f a c i l i t i e s
which proces sed Libby vermiculi te ( W o o d s ) (see A d m i n i s t r a t i v e Record S u p p l e m e n t # 485797).
The OSHA standard is recognized to a l low for a ca l cu la t ed cancer risk of 3E-03, which is th ir ty
t imes the exposure that EPA would a l l ow for cancer risk at a S u p e r f u n d site, even with risk
management. EPA expect s that exposures experienced by Libby res idents would be longer than
the eight-hour period normal ly used to set the OSHA occupat ional l i m i t s , thus rendering the
OSHA limit even le s s protec t ive .

Grace ' s u s e o f the cumulat ive asbestos exposure (12.07 f / m l - y r ) f or employee s with lung
abnormali t i e s c o n f o u n d s the issue. The Lockey s t u d y reveals that the range of exposure for
those with lung abnormali t i e s was as low as .01 f7ml-yr and as high as 39.9 f / m l - y r . It is
important to note that the 39.9 f / m l - y r f i g u r e skews the mean towards higher level s . Assuming
that the Parkers were to continue sweeping areas of the Screening Plant d a i l y for thirty minutes
for the seven years they owned the p r o p e r t y prior to EPA's c l eanup and that they experienced no
other asbestos expo sure s during the remaining 23.5 hours of the day, their cumulative exposure
would have been 1.75 f7ml-yr, much higher than some of those with lung abnormal i t i e s at
Marysvi l l e . In a d d i t i o n , this exposure is higher than the mean exposure experienced by the
medium exposure group at Marysv i l l e , which showed almost twice the abnormalit ie s experienced
by the control group. In real i ty, the Parkers, their ch i ldr en and g r a n d c h i l d r e n were exposed in
many more ways than j u s t sweeping. Other p o t e n t i a l pathways in c luded house cleaning, p l a y i n g
in s o i l s , vehicle t r a f f i c , etc. If EPA had not intervened, the Parker family's cumulative exposure
may have exceeded that of the high exposure group at Marysv i l l e . I n d e e d , ATSDR's screening of
6200 Libby re s ident s f ound that 40% of those i n d i v i d u a l s were exposed to six or more asbestos
exposure pathways. It is also par t i cu lar ly i l l umina t ing that Lockey indi ca t e s that the cumulative



f i b e r exposure at M a r y s v i l l e was low compared with that in other s t ud i e s , below 10 f / m l - y r for
90% of the employee s . A d d i t i o n a l l y , ninety percent of the employe e s had l e s s than twenty years
employment, indica t ing a very short latency per i od , i.e., a very short time period in which to
observe the d ev e l opmen t of lung abnormalit ies in this p o p u l a t i o n .

Grace' s reliance on EPA's active cleaning scenario to suggest the risk in Libby i s minimal
i s m i s p l a c e d . Grace's use of the active cleaning scenario b e l i e s the fa c t that all of the c l eanups
p e r f o r m e d under this admini s tra t ive record concerned l o c a t i o n s which had much higher l e v e l s of
asbes tos measured in both so l id media and air than f o u n d in the active cleaning scenario. As
di s cu s s ed above, L o c k e y ' s work r e f l e c t e d an endangerment at asbe s to s l eve l s such as those
present at the removal l o ca t i on s . Res ident s do not s i m p l y have the one exposure f r o m cleaning
their home, but also live in their home and may have contact s around Libby with other vermiculite
sources.

F i n a l l y , Grace argues that EPA exaggerate s the c l inical f i n d i n g s at Marysvi l l e . Lockey
f o u n d 4.4% of the those with X-rays showed clinical f i n d i n g s of lung abnormali t i e s consistent
with asbes tos exposure. T h e s e f i n d i n g s were in a young p o p u l a t i o n (mean age l e s s than 42) with
a r e la t i v e ly short exposure period and very short period in which to observe clinical e f f e c t s .
EPA's ana ly s i s i s anything but an exaggeration. Southern Linco ln County has a p p r o x i m a t e l y
10,000 re s ident s . F o l l o w i n g Grace's l og i c , it would be a c c ep tab l e to have 440 such re s ident s
di s ea s ed f r om asbes tos exposure. One should note that ATSDR has a lready i d e n t i f i e d f o u r times
th i s percentage, t o t a l i n g a p p r o x i m a t e l y 1200 i n d i v i d u a l s , showing lung abnormali t i e s in this area.
T h i s is not s urpr i s ing , as the ATSDR s t u d y provided the o p p o r t u n i t y to observe the expres s ion of
cl inical f i n d i n g s over a longer period of time.

It is also in t ere s t ing to note the use of SEM by Lockey, which Grace characterizes as an
unapproved and l i t t l e used m e t h o d o l o g y for i d e n t i f y i n g asbestos f i b e r s . As previous ly i n d i c a t e d ,
many s c i en t i s t s , i n c l u d i n g Grace s c i en t i s t s , use SEM in asbestos analysis .



II. Mortality Study (page 5)
The ATSDR m o r t a l i t y s t udy shows the r e l a t i o n s h i p between asbe s to s-re lated dea th and

historical asbestos exposure in the community. W h i l e Grace quotes ATSDR's p u r p o s e f r om a
p a r a g r a p h la t e r in the mor ta l i ty s tudy, it conveniently sk ip s the language in the f i r s t paragraph
which i n d i c a t e s the r e l a t i o n s h i p between his toric exposures and current medical condi t i on s . In a
recent communication with Mr. S t e v e Dearwent (author of the ATSDR morta l i ty s t u d y ) , he
s ta t ed that a recent u p d a t e and re-analysis of the Libby mor ta l i ty da ta f o u n d that a sbe s to s i s rates
were s u b s t a n t i a l l y higher than prev iou s ly reported and that lung cancer rates were now
determined to be s t a t i s t i c a l l y s i g n i f i c a n t l y e levated over expec ted rates.

Grace emphasizes what it perceives as a lack of s eparat ion between occupat ional and non-
oc cupa t i ona l exposure s in the m o r t a l i t y s tudy. T h i s po in t is irrelevant, as it is beyond the scope of
what ATSDR int ended to do and the p u r p o s e s for which the s tudy has been used by EPA. The
ATSDR morta l i ty s tudy c l early shows three p o i n t s : f i r s t , there is an unequivocal as sociat ion
between his toric exposure to Libby amphibo l e a sbe s to s and dea th f r o m asbe s to s-re la t ed d i s ea s e;
second, the rate of a sbe s to s-re lated deaths in Libby far exceeds a sbe s to s-re la t ed deaths in almost
any other community; and th ird , the f i n d i n g of one in two thousand d e a t h s f r o m meso the l i oma in
this s t udy exceeds the one in one m i l l i o n rate e xpe c t ed in the general p o p u l a t i o n by three orders of
magnitude. The mor ta l i ty s t u d y i l l u s t r a t e s that the hazardous substance in question causes di sease
and death. W h i l e o c cupat ional exposures may not continue at former Grace f a c i l i t i e s in Libby,
similar l e v e l s of exposure may be occurring rou t ine ly in this community. The ATSDR m o r t a l i t y
s tudy is f u r t h e r bol s t ered by a recent NIOSH evaluation of counties in the country with the
highest m o r t a l i t y rates of asbes tos i s . The rates of a sbe s to s i s i d e n t i f i e d by NIOSH in L i n c o l n
County were similar to those f o u n d in the ATSDR study. Libby was f ound by NIOSH to be
among those communities having the highest rates of asbestosis in the nation.

HI. A TSDR Medical Screening Report of August 23, 2001 (page 8)
A. Study Design
B. Results
C. Discussion of Findings
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1. A TSDR 's Screening Results are not Diagnostic of Any Asbestos-Related
Disease

The ATSDR s t u d y shows a very high prevalence (conservat ive ly e s t imated at 18%) of
asbe s t o s-re la t ed lung abnormal i t i e s among the p a r t i c i p a n t s in the s tudy, which cons t i tu t ed
a p p r o x i m a t e l y 60% o f t h e southern Lincoln County p o p u l a t i o n . W h i l e ATSDR's regression
analys i s can only s t a t i s t i c a l l y l ink six exposure pa thways to clinical f i n d i n g s , the report also
ind i ca t e s that other exposure pa thways are contribut ing to di sease. ATSDR s p e c i f i c a l l y f i n d s that
90% of the p e o p l e in the surveyed group had two or more such exposures, and that all of the
exposures pathways had o d d s ratios sugge s t ing increased risk. In a d d i t i o n , those not i d e n t i f y i n g
any exposure pathways during the ATSDR interview showed 5% lung abnormali t i e s . T h u s ,
Grace ' s a t t empt to analyze each exposure pa thway s e p a r a t e l y i s mi s l ead ing . Occupational
exposure is not the sole cause of asbe s to s-re lated di s ease in Libby. In f a c t , 69% of those having
lung abnormal i t i e s had no occupat ional exposure at a l l . Fur th er , a recently c o m p l e t e d case-series
by ATSDR and US Publ i c H e a l t h Service, conf irmed eight cases of non-occupational asbestos-
related lung abnormali t i e s among a subgroup of twenty-two Libby p a t i e n t s being f o l l o w e d by a
S p o k a n e p u l m o n o l o g i s t (Dr. Whi t ehou s e). T h i s case-series f o u n d no pas t medica l , f i b r o g e n i c
dust exposure or occupational his tory to account for these i n d i v i d u a l s lung abnormalities.
C o n f i r m a t i o n of a sbe s to s-re la ted lung di sease f r o m p u r e l y environmental pathways i s e x c e e d i n g l y
rare, e s p e c i a l l y in the U . S . , and underscores the p a r t i c u l a r l y hazardous s i tua t i on present in Libby.

ATSDR's s tudy c learly shows th e f o l l o w i n g f o u r important po in t s : 1) there ar e ongoing
frequent exposures to a m p h i b o l e asbestos reported by the s t udy p a r t i c i p a n t s ; 2) 90% of the s tudy
p a r t i c i p a n t s have m u l t i p l e exposure pathways , 40% have six or more such pathways; 3) there are
several non-occupational exposures that are c l early associated with clinical f i n d i n g s ; and 4)
behaviors r e s u l t i n g in contact with amphibo l e asbes to s result in clinical f i n d i n g s .
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2. The results do not indicate that current conditions are causing pleural
findings,

(page 11)
Grace argues that ATSDR's exposure pathways no longer exist. T h i s i s s i m p l y not true.

Up until EPA's c l eanup actions, Libby r e s id en t s were contact ing amphibo l e asbestos a t the Export
p l a n t or Screen ing p l a n t , a d u l t s and chi ldren were contac t ing vermiculite p i l e s and t a i l i n g s at
Plummer Elementary S c h o o l and there was direct contact with vermiculi te ores or waste (and its
as soc iated a m p h i b o l e a s b e s t o s) at all the l o c a t i o n s where EPA has taken such actions, i n c l u d i n g
the high school and m i d d l e school. As to sub sur fa c e contamination, the Agency has chosen to
take the reasonable s t ep of removing source mat er ia l s such as those underneath the high school
track where they may cause harm in the immediate f u t u r e . W h i l e Grace denies any risk f r om
subsurface contamination, the Agency has been informed that contact with this material is
h a p p e n i n g now and is l i k e l y to occur in the f u t u r e . For e xampl e , maintenance workers at the high
school routinely encounter the material while maintaining the spr ink l ing system and would most
certainly encounter it while repairing the track i t s e l f . At the Screening P l a n t , the Parkers r egu lar ly
p l a n t e d trees or p e r f o r m e d in fra s truc ture maintenance that brought them into contact with
subsurface materials , inc luding contaminated vermiculite.

3. Limitations of Study.
a. Use of Volunteer Study

(page 12)
Grace i m p l i e s that voluntary p a r t i c i p a t i o n in the ATSDR s t u d y biases the f i n d i n g s . Grace

f a i l s to convey that: 1) 61% of the p o p u l a t i o n is a very s igni f i cant par t i c ipa t i on rate; 2)
a p p r o x i m a t e l y 1,700 more p e o p l e have undergone t e s t ing, thus raising the percentage even more;
3) 994 p e o p l e with lung abnormalities in such a small p o p u l a t i o n is extremely s ign i f i can t; and 4)
even if the remaining p o p u l a t i o n p a r t i c i p a t e d and had no abnormal i t i e s , abnormalities would s t i l l
appear in 11% of the popu la t i on , a f i n d i n g of great publ i c health consequence. It is worth noting
that ATSDR has combined medical screening re su l t s f r om the summer of 2000 and the summer of
2001 to arrive at a new combined data set. The new p o p u l a t i o n of those t e s t ed is 7304, which is
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72% of the Libby divi s ion of Linco ln County. Many of those not tested were chi ldren or did not
meet the t e s t i n g q u a l i f i c a t i o n criteria (i.e., did not l ive or work in Libby prior to 1990).
I n f o r m a t i o n f r o m this a d d i t i o n a l screening is currently being evaluated.

Grace a l so s p e n d s much time mischaracterizing s ta t ement s of i n d i v i d u a l s and
organizations concerning the meaning of the ATSDR s t u d i e s , for instance the l e t t e r of Pat Cohan.
S t a t e m e n t s to i n d i v i d u a l s i n d i c a t i n g that they should seek medical advice b e f o r e being f e a r f u l o f
medical d i s ea s e have nothing to do with the meaning of the ATSDR study. S t a t e m e n t s of the
Agency concerning the lack of a sbe s to s in Libby ambient air are not i n d i c a t i v e of other exposure
pathways currently present in Libby.

b. Lack of Control Group
(page 13)

Grace' s concerns about the lack of a control group are m i s p l a c e d . As ATSDR i n d i c a t e d
in its p u b l i s h e d report:

The program was not designed as an analytic epidemiologic study with comparison
groups and random sampling of exposed and comparison groups. Nevertheless, the data
collected provide important information about the prevalence and degree of asbestos-
related abnormalities among a large number of current and former Libby residents, and
about the possible relationships between these abnormalities and a number of exposure
pathways reported by community members.

c. Reader Variability and Bias
(page 13)

Grace i m p l i e s that the B-readers were biased. There is no reason to believe this to be true.
The three B-readers are re spec ted expert s in their f i e l d and d i s t i n g u i s h e d members of academic
inst i tutions. The readers were b l inded to the ident i t i e s of ind iv idua l s who were screened. T h e y
have no incentive to misread the x-rays. In commenting on "reader variability and bias", Grace
has f a i l e d to acknowledge the informat ion in ATSDR's report about l imi ta t i on s on observer bias
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(see p .26). Even though no external control group was avai lab l e , internal comparisons within the
s t u d y p o p u l a t i o n are en t i r e ly consistent with expec t ed exposure-re sponse r e la t i on sh ip s . For
example , only 5% of those with no apparent exposure s had p l eura l abnormalities as compared to
11% for those with one to three exposure pathways, 15% for those with f our to f i v e exposure
pathways, and 24% for those with six or more pathways. Furthermore , with respect to individual
exposure pathways which i n d i v i d u a l s graded between never, sometimes, and f r e q u e n t l y , the o d d s
ratios increased with increasing frequency of the ac t ivi ty for f i v e out of six pathways evaluated
( h a n d l e d vermiculite in su la t i on , recreational ac t iv i t i e s a long Rainy Creek, p l a y e d at b a l l f i e l d s near
expansion p l a n t , p l a y e d in vermiculite p i l e s , and p o p p e d vermiculi te). In a d d i t i o n , comparison of
the prevalence of p l eural abnormal i t i e s between Libby and other N o r t h American p o p u l a t i o n s
shows Libby to be markedly increased. ( S t u d i e s of d i f f e r i n g groups within the United S t a t e s
believed to have no substantive work-related asbes tos exposures have found the prevalence of
pleural abnormali t ie s ranging f rom 0.2% among b lue-co l lar workers in N o r t h Carol ina ( C a s t e l l a n
1 9 8 5 ) (Attachment 1), to 0.9% among l o g g e r s in Washington and Oregon (Stilbolt 1 9 9 1 )
(Attachment 2) , to 1.8% among New J e r s e y r e s id en t s (Ander son 1979) (Attachment 3 and
( A d m i n i s t r a t i v e Record # 344137), and 2.3% among p a t i e n t s at Veterans A d m i n i s t r a t i o n h o s p i t a l s
in New J e r s e y ( M i l l e r JA 1996) (Attachment 4)..

d. Significance of Obesity and Use of Oblique Films
(page 14)

Grace al so i m p l i e s that the s tudy is invalid because of the extra views used to observe lung
abnormali t i e s and because of the prevalence of obesi ty in the community. T h e s e i m p l i c a t i o n s are
u n f o u n d e d . Even if ATSDR had l imited its views to those t r a d i t i o n a l l y used in e p i d e m i o l o g i c a l
s tud i e s of asbes tos exposure (po s t e r i o r and anterior chest view only), there would s t i l l be a
f i n d i n g of 14% lung abnormalities. In a d d i t i o n , obl ique views are w i d e l y used for observation of
asbe s to s-re la ted abnormali t i e s in c l inical prac t i c e for evaluation and were recommended for this
s t udy by a panel of medical experts. Beyond the ATSDR study, such recommendations per s i s t .
For example , a recent medical s tudy recommends the use of ob l iques for surveillance s t u d i e s
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where both parenchyma! and p l eura l changes are a n t i c i p a t e d . ("Reliabi l i ty and V a l i d i t y of Chest
R a d i o g r a p h S u r v e i l l a n c e Programs", Ches t , V o l u m e 120, page s 64-68, Attachment 5).

Whi l e Body Mass I n d e x (BMI) may be a po t ent ia l confounder for evaluations of pleural
di s ea se , very few e p i d e m i o l o g i c s tud i e s have even considered the e f f e c t of BMI on their f i n d i n g s .
The s t e p s taken by ATSDR to i n c l u d e and account for BMI in their s t u d y de s ign show that every
e f f o r t was made to be more thorough, t h o u g h t f u l , and conservative in their approach towards
medical screening of the Libby p o p u l a t i o n . The f a c t that BMI was not considered in the
evaluation of other comparative p o p u l a t i o n s sugge s t s that actual percentage of true asbestos-
re la ted p l eura l abnormalit ie s would be p r o p o r t i o n a l l y l e s s in these p o p u l a t i o n s , as well. F u r t h e r ,
the ATSDR mult ivariate analys i s was s p e c i f i c a l l y a d j u s t e d for BMI and s t i l l f o u n d numerous
s t a t i s t i c a l l y s i g n i f i c a n t a s s o c ia t ions between vermicul i t e exposure pathways and asbe s to s-related
pleural disease. Evaluat ion of the data set f r o m 2000 medical screening period reveals that even
if all p a r t i c i p a n t s with a BMI over 30 that were f o u n d to have asbestos related pleural
abnormali t i e s were en t i r e ly e x c luded f r o m cons iderat ion, there would s t i l l be over 500 p a r t i c i p a n t s
remaining with a sbe s t o s-re la t ed pleural abnormali t i e s i d e n t i f i e d by at least 2 B-readers. Grace
contends that the B-readers were biased and were over-reading x-rays secondary to BMI or f a t .
All B-readers were b l i n d e d to the i d e n t i t y of x-rays they were reading. T h u s , if x-rays readings
were biased or s y s t e m a t i c a l l y being overread, then it is un l ik e ly that consistent internal exposure-
response r e l a t i o n s h i p s would be observed. Again the internal comparisons f o u n d by ATSDR
within the s tudy p o p u l a t i o n are entirely consistent with expec t ed exposure-re sponse r e l a t i o n s h i p s .
For e x a m p l e , only 5% of those with no apparent exposure s had p l eural abnormalit ie s as compared
to 11% for those with one to three exposure pathways, 15% for those with f our to f i v e exposure
pathways, and 24% for those with six or more pathways. Furthermore, with respect to ind iv idua l
exposure pathways which i n d i v i d u a l s graded between never, sometimes, and f r equen t ly , the o d d s
ratios increased with increasing frequency of the act ivi ty for f i v e out of six pathways evaluated
( h a n d l e d vermiculite i n s u l a t i o n , recreational ac t iv i t i e s along Rainy Creek, p l a y e d at b a l l f i e l d s near
expansion p lan t , p l a y e d in vermiculite p i l e s , and p o p p e d vermiculite).
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Furthermore, A T S D R is currently c o m p l e t i n g a secondary evaluation among 300
p a r t i c i p a n t s with vermiculite exposure, symptoms, and normal or ques t ionable r a d i o g r a p h i c
f i n d i n g s on chest x-ray. T h i s f o l l o w u p s tudy uses high r e s o lu t i on CT scans to determine the
percentage of i n d i v i d u a l s with asbe s to s related abnormali t i e s that were missed by the chest x-rays.
It is well e s tab l i shed that chest x-rays are f a i r l y in s ens i t ive in p i ck ing up many asbe s to s-re lated
abnormali t i e s , ent ire ly missing all abnormali t i e s in large p er c en tage s of i n d i v i d u a l s f ound to have
asbe s to s-re la t ed abnormal i t i e s on CT scans, e s p e c i a l l y H i g h Resolut ion CT scans, and
h i s t o p a t h o l o g i c a l evaluation. In one s tudy, chest x-rays ent ir e ly missed i n t e r s t i t i a l abnormali t ie s in
18% of those with h i s t o l o g i c a l evidence of asbe s to s i s . The authors c onc luded that negative chest
r a d i o g r a p h s do not ex c lude i n t e r s t i t i a l f i b r o s i s in a sub s tant ia l percentage of workers with
previous asbestos exposure ( K i p e n , H M , L i l i s R, Suzuki Y, et. al. Pulmonary f i b r o s i s in asbes tos
in su la t i on workers with lung cancer: a r a d i o l o g i c a l and h i s t o p a t h o l o g i c a l evaluation. Br J Ind
Med. 1987;44:96-100) (Attachment 6 and A d m i n i s t r a t i v e Record # 487149). In another s tudy of
shipyard workers chest x-rays missed pleural p laque s in 49% and inters t i t ial f i b r o s i s in 27% of
those evaluated, compared to high re so lu t ion CT scan (Neri S et al Asbe s t o s -r e la t ed l e s ions
d e t e c t e d by h igh-re so lu t ion CT scanning in a symptomat i c workers. S p e c i f i c i t y , r e la t i on to the
durat ion of exposure and c igaret te smoking. C l i n T e r . 1994;145:97-106). (Attachment 7) T h u s ,
even if it is assumed that there is reader variabi l i ty and over-reading due to the c o n f o u n d i n g
presence of fat on some of the x-rays, as Grace contends, it is quite l i k e l y that the f i n d i n g s of 18%
with a sbe s to s-re la t ed p l eural abnormali t i e s is a c t u a l l y a conservative e s t imate of those with actual
asbe s to s-re la t ed abnormal i t i e s , due to the in s ens i t iv i ty of x-rays.

e. No Discussion of Severity of Findings
(page 16)

Grace bel ieves that because the ATSDR s tudy does not d i f f e r e n t i a t e the type s of x-ray
abnormalities, it cannot be compared with other studies that do. W h i l e the ATSDR study did not
d i f f e r e n t i a t e the t y p e s of p l eural rad i ograph i c abnormal i t i e s f o u n d , it is clear that both asbestos-
related (as determined by at least two of three expert B-readers) p l eura l and inter s t i t ia l
abnormal i t i e s were f ound in thi s p o p u l a t i o n , with p l eura l abnormal i t i e s f o u n d in a p p r o x i m a t e l y

15



18% of those evaluated. Review of ATSDR data ( u n p u b l i s h e d but provided to Grace in
di s covery) and reports by t r ea t ing phys i c ian s reveal that p l e u r a l abnormal i t i e s range f r o m small
circumscribed pleural p l a q u e s to d i f f u s e b i lateral p l eura l disease. T r e a t i n g phys i c ians have also
reported a number of cases that have only p l eura l abnormali t i e s on chest x-rays but were f ound to
have substantial f u n c t i o n a l impairment, which was e l u c i d a t e d with more s o p h i s t i c a t e d medical
t e s t i n g than the s i m p l e sp irometry which was used during the screening process. F u r t h e r , Grace
asserts that no exposure-re sponse r e l a t i o n s h i p can be observed in the ATSDR study. As
prev i ou s ly d i s c u s s e d , thi s is not the case. The prevalence of a sb e s t o s-re la t ed abnormal i t i e s c learly
f o l l o w s expo sure-re sponse p a t t e r n s throughout the ATSDR study and is entirely consistent with
EPA's observations in Libby and elsewhere, which show that the greater the frequency and
durat ion of contact with amph ibo l e contaminated vermiculite, the greater the l i k e l i h o o d of
associated disease.

4. Dr Weis' Discussion of Study
(page 16)

Grace argues that all of the s t u d i e s cited by Dr. Wei s in his d i s cu s s i on of ATSDR's report
concerned "workers with s i g n i f i c a n t l y higher exposures to asbestos." W h i l e EPA does not have
informat ion about the actual exposure l ev e l s of i n d i v i d u a l s t e s t ed by ATSDR, EPA does know 1)
these i n d i v i d u a l s had, and continue to have, m u l t i p l e pathways of exposure, 2) that they have high
l e v e l s o f r a d i o g r a p h i c abnormal i t i e s stemming f r o m those exposures , 3) that t oge ther their h ea l th
s t a t i s t i c s cons t i tu t e one of the highest asbes tos i s and mesothe l ioma rates in the nation stemming
f r o m exposure, and 4) according to tr ea t ing phy s i c ian s , they have sub s tant ia l ongoing morb id i ty
stemming f r o m their exposures. Given these f a c t s , these i n d i v i d u a l s may have exposures similar
to workers in the s t u d i e s (see earlier d i s cu s s i on of the Lockey study). In f a c t , Erlich ( 1 9 9 2 )
(Attachment 8) f ound that an average of 37% of workers with les s than 1 month of exposure to
amosite asbestos had p l eura l disease. He al so f o u n d that no cumulat ive exposure thre sho ld (ie. a
s a f e level of e xpo sure) for pleural and in t er s t i t ia l d i s ea s e could be de t e c t ed and that progres s ion of
p l eura l and inter s t i t ia l d i s ease were s t i l l d e t e c t a b l e greater than 20 years a f t e r the end of exposure.
We agree with Grace ' s comment from H i l l e r d a l ( 1 9 9 7 ) (see A d m i n i s t r a t i v e Record S u p p l e m e n t #
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484253), that cumulative asbe s to s dust exposure is s i g n i f i c a n t l y associated with progres s ion of
pleural disease. T h i s f i n d i n g underscores the need for EPA actions to reduce any substantial
asbes tos exposures remaining in the Libby community, thus reducing their cumulative exposures.
A l s o , with regard to H i l l e r d a l ( 1 9 9 7 ) (see Admini s t ra t iv e Record S u p p l e m e n t #484253), Grace
a p p e a r s to d i sregard the remainder of Dr. Hillerdal's comments which s tate that:

"Ten percent of the per sons with non-malignant a sb e s t o s-re la t ed p l e u r a l l e s i o n s without
signs of parenchymal f i b r o s i s wil l d e v e l o p r a d i o l o g i c a l and clinical evidence of it in a 10-
year p er i od . Slight ly re s tr ic t ive lung f u n c t i o n has been reported for group s with asbestos-
induced pleural l e s ions; the pr inc ipa l determinant of this restrictive lung f u n c t i o n is
probab ly parenchymal i n f l a m m a t i o n or f i b r o s i s . In care fu l p a t h o l o g i c inve s t iga t ions , small
l e s i on s in the bronchio l e s and surrounding parenchyma can be f o u n d in most p a t i e n t s with
p l eura l plaques".

Grace i m p l i e s that because the ar t i c l e s cited are not s t r i c t l y related to t r emol i t e , they have
l e s s value in u n d e r s t a n d i n g the progres s ive nature of the lung abnormal i t i e s at Libby. W h i l e the
cited s t u d i e s may not s p e c i f i c a l l y f o c u s on t r e m o l i t e asbes tos exposure s , these s t ud i e s show that
abnormali t i e s associated with various type s of a sbe s to s exposure s can be progres s ive and can lead
to more severe d i s ea s e and impairment. Exposure to a m p h i b o l e a s b e s t i f o r m minerals in this
p o p u l a t i o n is c l e a r l y consis tent with p a t h o l o g i c d i s e a s e seen as soc iated with other f o rms of
asbestos exposure. The exposures seen in Libby have been demonstrated to result in excess
asbe s to s-re la ted dea th and di s ease (oc cupa t i ona l s t u d i e s by NIOSH and M c D o n a l d , mortal i ty
s t ud i e s , report s by treat ing p h y s i c i a n s ) as seen with other f orms of asbes tos exposure. In a review
of several s tud i e s , NIOSH ( S t a y n e r L, Dankovic DA, Lemon R. 1996. "Occupational exposure
to chrysot i l e asbes tos and cancer risk: A review of the amph ibo l e hypothe s i s" Am. J. Pub. Hlth.
86:107-114) (Attachment 9 and A d m i n i s t r a t i v e Record #487096) found that the t r emol i t e
exposures associated with mining in Libby may be among the most po t en t exposures related to
asbestos risks for mesothelioma.
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(page 17)
Grace contends that the ar t i c l e s cited by Dr. W e i s do not s u p p o r t the "theory" of

progre s s ion. All the ar t i c l e s cited by Dr. W e i s reported that various asbes tos-related
abnormal i t i e s , whether p l eura l or i n t e r s t i t i a l , continued to progre s s over time r e g a r d l e s s of the
t y p e of asbestos workers were exposed to. A g a i n the s tudy by Erlich ( 1 9 9 2 ) (Attachment 8),
which f ound that an average of 37% of workers with l e s s than 1 month of exposure to amosite
(another amph ibo l e) had progres s ion of p l eural and inters t i t ia l disease which was s t i l l d e t e c tab l e
greater than 20 years a f t e r the end of the ir exposure, c l ear ly i l l u s t r a t e s this po int . Erlich a l s o
f o u n d that no cumulative exposure thre sho ld (i.e. a s a f e level of exposure) for p l eural and
i n t e r s t i t i a l d i s ea s e could be d e t e c t e d . S p e c i f i c a l l y , with respect to exposure to Libby a sb e s t i f orm
minerals, the recently reported case by W r i g h t , et al ( W r i g h t RS, Abraham JL, Harber P, Burnett
BR, Morris P, Wes t P. F a t a l A s b e s t o s i s 50 Years a f t e r brief high in t en s i ty exposure in a
vermiculite expansion p l a n t . Am J Respir Crit Care Med. 2002; 1 6 5 ( 8 ) : 1145-9) (Attachment 10)
clearly documents progres s ive and f a t a l asbestos d i s ease in a man 50 years a f t e r only a 2 month
exposure to Libby vermiculite when he was 17 years o l d .

Further , a s t u d y being prepared for p u b l i c a t i o n by Dr. A l a n Whi t ehou s e (Attachment 11)
f o u n d s t a t i s t i c a l l y s i g n i f i c a n t progres s ive l o s s of lung f u n c t i o n among 67 p a t i e n t s f r o m Libby with
only asbe s to s-related p l eura l abnormalit ies i d e n t i f i e d on either chest x-ray or CT scan.
A recent case series c o m p l e t e d by ATSDR and the US P u b l i c H e a l t h Service of twenty-two
p a t i e n t s being f o l l o w e d by Dr. Whi t ehou s e conf irmed that a sbe s to s-re la t ed r a d i o g r a p h i c lung
abnormali t i e s were occuring in i n d i v i d u a l s without any hi s tory of occupat ional asbes tos
exposures , household contact with former workers, or other c on founder s (i.e., past medical
p r o b l e m s ) which could cause mischaracterization of rad iograph i c f i n d i n g s . (Attachment 12)

The pleural m a n i f e s t a t i o n s associated with exposure to various f orms of asbestos range
f r om e f f u s i o n s , circumscribed disease, and d i f f u s e disease with variance d ep end ing on latency,
id i o syncra t i c reactions and nature of exposure ( d o s e & durat ion). "Pleural p laque s are the most
common m a n i f e s t a t i o n of asbestos exposure and only rarely do they occur in persons who have
no history or evidence of asbestos exposure" (Cotran RS, Kumar V, C o l l i n s T. Robbins
p a t h o l o g i c basis of d i s ease , 6th edn. P h i l a d e l p h i a : WB S a u n d e r s Company, 1999:, 732-4.)
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(Attachment 13) The p l e u r a l abnormal i t i e s i d e n t i f i e d among those that p a r t i c i p a t e d in the
medical screening program in Libby range f r om d i s c r e t e or circumscribed p l eura l p l a q u e s to
d i f f u s e p l e u r a l disease. W h i l e these abnormali t i e s may have been h i s t o r i ca l ly viewed as non-
s y m p t o m a t i c markers of a sbe s to s exposure, there is now a large body of s c i e n t i f i c l i t erature
c o l l e c t e d over the last 20 years that d emons t ra t e s that a sbe s to s-re la ted r a d i o g r a p h i c f i n d i n g s of
circumscribed and d i f f u s e p l eura l thickening represent observable evidence of d i s ea se proces se s
associated with f u n c t i o n a l lung impairment and c l ini ca l symptoms. Furthermore, the presence of
these r a d i o g r a p h i c f i n d i n g s a p p e a r s to be a s soc iated with increased risk of meso the l ioma and
p e r h a p s lung cancer.

W h i l e a few s t ud i e s have not d e t e c t ed any a s so c ia t i ons between circumscribed p l eura l
d i s ea s e and f u n c t i o n a l impairment, by and large, the m a j o r i t y of peer reviewed e p i d e m i o l o g i c
s t ud i e s , e s p e c i a l l y those p er f ormed more recent ly, have shown that circumscribed pleural d i s ea s e
is as sociated with increased symptoms and f u n c t i o n a l impairment. A l s o , the f i n d i n g s of a number
of these s t u d i e s should be given greater cons idera t i on as they involved p o p u l a t i o n s large enough
to de tec t s t a t i s t i c a l a s soc iat ions , had external contro l s , and accounted for p o t e n t i a l c on founder s
such as age, latency, c igare t t e smoking, and i n t e r s t i t i a l p r o f u s i o n . Grace's assertion that the
medical consensus (c i t ing H i l l e r d a l 1978 (Attachment 14), J o n e s 1988 (Attachment 1 5 ) , Murphy
1987 (Attachment 16), Gaens l er (Attachment 17 and Grace exhibit 23), and Churg
(Admini s t ra t ive Record # 487085) that pleural p laque s are an i s o l a t e d pleural f i n d i n g that are not
associated with s i g n i f i c a n t r educ t i on s in pu lmonary f u n c t i o n (i.e., beauty s p o t s ) i s p l a i n l y f a l s e .
Grace mi srepre s en t s H i l l e r d a l ( 1 9 7 8 ) ( A t t a c h m e n t 14), which was a r a d i o g r a p h i c s t u d y only and
did not evaluate the r e l a t i o n s h i p between p l eura l d i s ea s e and f u n c t i o n a l impairment. However,
Dr. H i l l e r d a l did make the f o l l o w i n g comments based on his f i n d i n g s : "The f ormat i on of p l eura l
p l a q u e s must be considered as a dynamic process, f o l l o w i n g inhala t i on of asbestos f i b e r s , which
in i t ia t e s a s l ow ly f i b r o s i n g , l o c a l i z e d le s ion of the par i e ta l pleura. Once s tar t ed , the l e s ion t ends to
progre s s and may f i n a l l y c a l c i f y extensively. The progre s s i on is not a f f e c t e d by s t o p p i n g the
exposure". In a later s t udy in which Dr. H i l l e r d a l (1990) (Attachment 18) did evaluate lung
f u n c t i o n and rad iograph i c abnormali t i e s , he f ound that i n d i v i d u a l s with p l a q u e s had s l i g h t l y
lowered lung f u n c t i o n compared to reference s u b j e c t s . He also f o u n d that d i f f u s e b i la t era l p l eural
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disease was associated with a more marked decrease in pulmonary func t i on . J o n e s ( 1 9 8 8 )
(Attachment 1 5 ) , cited by Grace, is p u r e l y a review of various s t u d i e s prior to 1988. Numerou s
s t ud i e s , many of which a d d r e s s the au thor s ' cr i t i c i sms of the o l d e r research, have been c o m p l e t e d
sub s equent ly and c o n s i s t e n t l y have found impaired lung f u n c t i o n as sociated with both
circumscribed and d i f f u s e p l eural disease. Grace also submits a non-peer reviewed, non-publ i shed
p a p e r by a Dr. Gaens l er (Attachment 17 and Grace exhibit 23) of Boston University as evidence
that a sb e s t o s-re la t ed p l eura l d i s ea s e is "harmless scurrilous beauty marks on the chest f i l m " .
Grace cites that this p a p e r was used in a l i t i g a t i o n p r o c e e d i n g (exhibit 22) as apparen t evidence of
its v a l i d i t y . T h i s p a p e r prov id e s no knowledge or s p e c i f i c i n f o r m a t i o n concerning the Libby
s i tua t i on or f i n d i n g s . The au thor ' s p o t e n t i a l biases and p u r p o s e f or writing this p a p e r , which
reviews the medica l l i t e ra ture prior to 1991, are unknown. Grace also submits a short l e t t e r
p u b l i s h e d in the j ourna l American Review of Respiratory Disease in 1987 by Dr. Raymond
Murphy (exhibit 21) to suppor t the assertion that p l a q u e s are nothing more than s p o t s on a lung
x-ray and do not cause l o s s of f unc t i on or symptoms. In his l e t t e r Dr. Murphy clearly recognized
the importance of p l eural abnormali t i e s but f e l t that p l eura l p l a q u e s did not result in l o s s of
f u n c t i o n or symptoms citing a 1972 German reference. A l s o , Dr. Murphy recognized that d i f f u s e
pl eura l thickening may impair lung f u n c t i o n and may lead to an "imprisoned lung' requiring
decort i cat ion. Again, the consistency of f i n d i n g s in numerous s tud i e s over the last 20 years
contradic t assertions that p l a q u e s do not cause l o s s of f u n c t i o n or symptoms. S o m e of the more
notable s t u d i e s that have f ound as soc iat ions between p l e u r a l p l a q u e s and f u n c t i o n a l impairment
and symptoms of breath l e s sne s s inc lude the f o l l o w i n g :

Bourbeau J, Ernst P, Chrome J, Armstrong B, Becklake MR The r e la t i on sh ip between respiratory
impairment and asbestos-related pleural abnormality in an active work force. Am Rev Respir Dis. 1990
Oct;142(4):837-42. (Attachment 19)
Hilt B, Lien JT, Lund-Larson PG. Lung func t ion and respiratory symptoms in subjec t s with asbestos-
related disorders: a cross sectional study. Am J I n d . Med 1987; 11:517-528. (Attachment 20)
H i l l e r d a l G, Malmberg P, Hemmingsson A. Asbestos-related lesions of the pleura: parietal plaques
compared to d i f f u s e thickening studied with chest roentgenography, computed tomography, lung func t i on ,
and gas exchange. Am J Ind Med. 1990;18(6):627-39. (Attachment 18)
Schwartz DA, Fuort e s LJ, Galvin JR, Burmeister LF, Schmidt LE, Leistikow BN, LaMarte FP, Merchant
JA. Asbes tos-induced pleural f i b r o s i s and impaired lung funct ion. Am Rev Respir Dis. 1990
F e b ; 1 4 1 ( 2 ) : 3 2 1 - 6 . (Attachment 21)
Kouris SP, Parker DL, Bender AP, W i l l i a m s AN. E f f e c t s of asbestos-related pleural disease on pulmonary
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func t i on. Scand J Work Environ H e a l t h . 1991 J u n ; 1 7 ( 3 ) : 1 7 9 - 8 3 . (Attachment 22)
* Britton MG. Asbes to s pleural disease. Br J Dis Chest. 1982;76:1-10. (Attachment 23)
* Kilburn KH, Warshaw R. Pulmonary func t i ona l impairment associated with pleural asbestos disease.

Circumscribed and d i f f u s e thickening. Chest. 1990 Oct;98(4):965-72. (Attachment 24)
* J a r v h o l m B, S a n d e n A. Pleural p l a q u e s and re sp ira tory f unc t i on . Am J Ind Med.

1986;10(4):419-26. (Attachment 25)
* L i l i s R, M i l l e r A, G o d b o l d J, Chan E, Benkert S, SelikoffU. The e f f e c t of asbestos-induced pleura!

f i b r o s i s on pulmonary funct ion: quantitative evaluation. A n n N Y Acad S c i . 1991 Dec 31;643:162-8.
(Attachment 26)

* Schwartz DA. The clinical relevance of asbestos induced pleural f i b r o s i s . Ann N Y Acad S c i . 1991 Dec
31;643:169-77. (Attachment 27)

* Ernst P, Bourbeau J, Becklake MR,Pleural abnormality as a cause of impairment and d i sab i l i ty . Ann N Y
Acad Sc i . 1991 Dec 31;643:157-61. (Attachment 28)

* Hedens t i erna G, Alexander s s on R, K o l m o d i n - H e d m a n B, Szamosi A, T o l l q v i s t J.Pleura l p laque s and lung
f unc t i on in construction workers exposed to asbestos. Eur J Respir Dis. 1 9 8 1 ; 6 2 ( 2 ) : l l l - 2 2 . (Attachment
29)

* Oliver LC, Eisen EA, Greene R, Sprince NL. Asbes tos-related pleural plaques and lung function. Am J
Ind Med. 1988;14(6):649-56. (Attachment 30)

* M i l l e r A, L i l i s R, G o d b o l d J, Chan E, S e l i k o f f IJ. Rela t i on sh ip of pulmonary func t ion to radiographic
inter s t i t ia l f i b r o s i s in 2611 long-term asbestos insulators. Am Rev Resp Dis 1992; 145:263-270.
(Attachment 31)

* H i l l e r d a l G, Malmberg P, Hemmingsson A. Asbe s t o s -r e la t ed les ions of the pleura: parietal p laque s
compared to d i f f u s e thickening studied with chest roentgenography, computed tomography, lung func t i on ,
and gas exchange. Am J Ind Med. 1990;18(6):627-39. (Attachment 18)

In general, d i f f u s e p l eura l di s ease has been associated with more severe f u n c t i o n a l
impairment and symptoms than circumscribed pl eural disease. S t u d i e s that have found
as so c ia t i ons between d i f f u s e p l eura l d i s ea s e and f u n c t i o n a l impairment and symptoms of
brea th l e s sne s s or dy spnea , where evaluated, inc lude the f o l l o w i n g :

Bourbeau J, Ernst P, Chrome J, Armstrong B, Becklake MR The r e l a t i o n s h i p between respiratory
impairment and asbestos-related pleural abnormali ty in an active work force. Am Rev Respir Dis. 1990
Oct;142(4):837-42. (Attachment 19)
H i l l e r d a l G, Malmberg P, Hemmings son A. Asbe s to s-re la t ed l e s i ons of the pleura: parietal plaques
compared to d i f f u s e thickening studied with chest roentgenography, computed tomography, lung func t ion,
and gas exchange. Am J Ind Med. 1990;18(6):627-39. (Attachment 18)
Schwartz DA, Fuor t e s LJ, Galvin JR, Burmeister LF, S c h m i d t LE, Leist ikow BN, LaMarte FP, Merchant
JA. Asbestos-induced pleural f i b r o s i s and impaired lung function. Am Rev Respir Dis. 1990
F e b ; 1 4 1 ( 2 ) : 3 2 1 - 6 . (Attachment 21)
Kouris SP, Parker DL, Bender AP, W i l l i a m s AN. E f f e c t s of asbestos-related pleural disease on pulmonary
funct ion. Scand J Work Environ H e a l t h . 1991 J u n ; 1 7 ( 3 ) : 1 7 9 - 8 3 . (Attachment 22)
Britton MG. Asbestos pleural disease. Br J Dis Chest. 1982;76:1-10. (Attachment 23)
Kilburn KH, Warshaw R. Pulmonary funct ional impairment associated with pleural asbestos disease.
Circumscribed and d i f f u s e thickening. Chest. 1990 Oct;98(4):965-72. (Attachment 24)
Schwartz DA. The clinical relevance of asbestos induced pleural f ibro s i s . Ann N Y Acad S c i . 1991 Dec
31 ;643:169-77. (Attachment 27)
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* Ernst P, Bourbeau J, Becklake MRPleural abnormality as a cause of impairment and d i sab i l i ty . Ann N Y
Acad S c i . 1991 Dec 31 ;643:157-61. (Attachment 28)

* M i l l e r A, L i l i s R, G o d b o l d J, Chan E, S e l i k o f f U . R e l a t i o n s h i p of pulmonary func t i on to radiographic
in t er s t i t ia l f i b r o s i s in 2611 long-term asbestos insulators . Am Rev Resp Dis 1992; 145:263-270.
(Attachment 31)

* H i l l e r d a l G, Malmberg P, Hemmings son A. Asbes to s-re la t ed l e s ions of the pleura: parietal p l a q u e s
compared to d i f f u s e thickening studied with chest roentgenography, computed tomography, lung func t i on,
and gas exchange. Am J Ind Med. 1990;18(6):627-39. (Attachment 18)

* Rosenstock L, Barnhart S, Heyer NJ, Pierson DJ, H u d s o n LD. The relation among pulmonary f u n c t i o n ,
chest roentgenographic abnormali t ie s , and smoking status in an asbestos-exposed cohort. Am Rev Respir
Dis. 1988 Aug;138(2):272-7 . (Attachment 32)

* Rosenstock L. Roentgenographic manife s tat ions and pulmonary func t i on e f f e c t s of asbestos-induced
pleural thickening. T o x i c o l Ind H e a l t h . 1991 J a n - M a r ; 7 ( l - 2 ) : 8 1 - 7 . (Attachment 33)

* Kee SL, Blanc P. Causes of pulmonary impairment in asbestos-exposed individuals with d i f f u s e pleural
thickening. Am J Resp Crit Care Med. 1996;154:789-93. (Attachment 34)

* L i l i s R, M i l l e r A, G o d b o l d J, S e l i k o f f U . Radiographic abnormalities in asbestos insulators: e f f e c t s o f
duration from onset of exposure and smoking. R e l a t i o n s h i p of dyspnea with parenchymal and pleural
f i bro s i s . Am J Ind Med. 1991; 20:1-15. (Attachment 35)

* M i l l e r A, T e i r s t e i n AS, S e l i k o f f U . V e n t i l a t o r y f a i l u r e due t o asbestos pleurisy.
Am J Med. 1983 Dec;75(6):911-9. (Attachment 36)

* McGavin CR, Sheers G. D i f f u s e pleural thickening in asbestos workers: d i s a b i l i t y and lung func t ion
abnormalities. Thorax. 1984 Aug;39(8):604-7. (Attachment 37)

The s t u d i e s cited above have t y p i c a l l y involved i n d i v i d u a l s with o c c u p a t i o n a l l y - r e l a t e d
asbes tos exposures. Grace argues that since these exposure s were o c c u p a t i o n a l l y related they
were higher than exposures experienced by those in Libby and thus not a p p l i c a b l e or comparable.
T h i s assertion is u n f o u n d e d as we know very l i t t l e about the cumulat ive non-occupational
exposure s experienced among those l iv ing in Libby. However, we do know that r e s id en t s have
had 1) m u l t i p l e pathways of exposure, 2) that direct contact with vermiculite can generate
exposure s ea s i ly exceeding oc cupat ional s t a n d a r d s , and 3) these cumulat ive exposure s have led to
high rates of a sbe s to s-re lated pulmonary disease and mortal i ty among i n d i v i d u a l s in the Libby
community. A d d i t i o n a l l y , as o p p o s e d to worker cohorts, exposures in Libby may start in infancy
p o t e n t i a l l y r e su l t ing in l i f e t i m e cumulative exposures equivalent to or even surpass ing
occupat ional exposures. T h i s is e s p e c i a l l y important since the earlier in life you are exposed to
asbestos, r egard l e s s of dose, the more l i k e l y you are to experience a sbe s to s-re la t ed morb id i ty and
mortali ty.

It is well e s t ab l i sh ed that asbestos exposure re su l t s in non-malignant f i b r o t i c lung di s ease
and malignancies of lung cancer and mesothel ioma. The ATSDR mor ta l i ty research conf irms
that the Libby p o p u l a t i o n is experiencing excess m o r t a l i t y f r om each of these asbes tos-related
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di s ease s . The ATSDR s t u d y found the occurrence of me so the l i oma in Libby at about 1 d e a t h / p e r
2000 p e o p l e versus an expec t ed occurrence of a p p r o x i m a t e l y 1 case per m i l l i o n in the general US
p o p u l a t i o n . Several more cases of me so the l ioma among current or former Libby re s ident s have
recent ly been submit t ed by t r ea t ing phys i c ian s and s t r o n g l y sugges t that the actual me so the l ioma
risk is s u b s t a n t i a l l y higher than that reported by ATSDR. (Attachment 38) W h i l e it is clear that
those in Libby are exper i enc ing increased risk of a sb e s t o s-re la t ed mal ignancie s , the s p e c i f i c
r a d i o g r a p h i c abnormal i t i e s associated with their increased risk is p r e s e n t l y unknown.

Grace comments that p l e u r a l p l a q u e s , one of the a sbe s to s-re la ted rad iograph i c
abnormal i t i e s observed among Libby r e s id en t s , are not as soc iated with lung cancer, c i t ing
Partanen 1992 (Attachment 39), H i l l e r d a l 1997 ( A d m i n i s t r a t i v e Record S u p p l e m e n t #484253),
Churg 1998 ( A d m i n i s t r a t i v e Record S u p p l e m e n t #487085), Ede lman 1988 (Attachment 40), and
W e i s s 1993 (Attachment 41). A l t h o u g h , Grace mi srepre s ent s H i l l e r d a l ' s ( 1 9 9 7 ) ( A d m i n i s t r a t i v e
Record S u p p l e m e n t #484253) conclusions about asbes to s exposure and increased risk of lung
cancer which a c t u a l l y s ta t e s that "there is an increasing body of evidence which ind i ca t e s that
asbes tos at low exposure l ev e l s produce s a s l igh t increase in the re lat ive risk of lung cancer even
in the absence of asbestosis," the da ta is inconc lu s ive with respect to the association between
r a d i o g r a p h i c f i n d i n g s of circumscribed p l eura l di s ease and lung cancer, unlike that for asbestos
exposure in general. The risk for lung cancer as sociated with parenchymal f i b r o s i s is well
documented in the medical l i t erature. About 1% of the p a r t i c i p a n t s of the Libby medical
screening program had a sbe s t o s-re la t ed parenchymal f i b r o s i s reported by at least 2 B-readers.

N o n - o c c u p a t i o n a l asbes tos exposures have c l e a r l y been shown to increase the risk for
mesothe l iomas . A recent case-control s tudy f o u n d s i g n i f i c a n t l y increased risks f r o m environmental
asbestos exposure among residents living near an asbestos cement f a c t o r y in Italy (Magnani 2001)
(Attachment 42). A mul t i c entr i c s tudy per f ormed by researchers in S p a i n , Italy, and Switzer land
f o u n d that low-dose exposures to asbestos at home or in the environment carries a s igni f i cant risk
of me so the l i oma (Magnani 2000) (Attachment 43). S i g n i f i c a n t l y elevated mesothel ioma rates
were also f ound among re s ident s living in Manvi l l e , Somerse t County, New J e r s e y , the lo ca t ion of
the largest asbes tos manufacturing p l a n t in N o r t h America (Berry 1996) (Admini s t ra t iv e Record
#338256). Another s tudy f ound s i g n i f i c a n t l y increased rates of me so th e l i oma f r o m environmental

23



asbestos exposure among r e s i d en t s l i v i n g near a c r o c i d o l i t e mine in A u s t r a l i a ( H a n s e n 1 9 9 3 )
( A d m i n i s t r a t i v e Record #371372). In this s t u d y the authors f o u n d that the rate of m e s o t h e l i o m a s
increased s i g n i f i c a n t l y with time f r o m f i r s t exposure , d u r a t i o n of exposure, and cumulative
exposure. T h u s , cumulative exposure s beginning in c h i l d h o o d are of great concern. A review of
cases of me s o th e l i oma occurring in i n d i v i d u a l s younger than 40 years old f ound that the median
age of initial exposure was 10 years of age and a median dura t i on of exposure was 120 months.
The median la t ency between ini t ia l asbes tos exposure and d i a g n o s i s of me so th e l i oma was 19 years
( K a n e 1990) (Attachment 44).

Grace also argues that pleural p l a q u e s and d i f f u s e p l eura l f i b r o s i s are not associated with
meso th e l i oma c i t ing comments f r o m Andrew Churg (a Canad ian researcher) in 1998. T h i s
assertion is c on trad i c t ed by several s t u d i e s p e r f o r m e d in other countries which have f ound an
increased risk of malignancy as soc iated with circumscribed pleural disease. H i l l e r d a l (1994
Pleural P l a q u e s and Risk for Bronchial Carcinoma and meso the l ioma; Chest 1994; 105:144-50)
(Attachment 45) reported in a 1994 s tudy of 1588 S w e d i s h men with 84% having only occasional
low in t en s i ty asbes tos exposure, f o u n d that p l eura l p l a q u e s alone on CXR indicate a s ign i f i can t
exposure to asbes tos , with a s t a t i s t i c a l l y s i g n i f i c a n t increased risk for me so the l i oma ( 1 / 1 7 0 0 per
year) and p o s s i b l y also for bronchial carcinoma. The risk for meso the l ioma observed by H i l l e r d a l
1994 was smal l e r than that e s t imated by Edge (Edge JR. A s b e s t o s - r e l a t e d d i s ea se in Barrow-
Furne s s . Env. Res. 1976; 11:244-7) (Attachment 46) in 1976 who f ound that p l a q u e carriers had a
risk of d e v e l o p i n g me so the l i oma which was 1/377 per year. The d i f f e r e n c e may be due to the
E d g e cohort having been exposed to amphibo l e s and having p o t e n t i a l l y higher exposures. Of
note, the expec t ed occrrence of meso the l iomas in the United S t a t e s is a p p r o x i m a t e l y 1 case per 1
mil l i on p e o p l e per year.

Not only have pleural p l a q u e s been as soc iated with an increased risk of mesothel iomas,
but exposure to t r emol i t e asbes tos , in par t i cu lar , has been associated with increased risk of
meso the l iomas in a n o n o c c u p a t i o n a l l y exposed p o p u l a t i o n (Luce D, Bugel I, G o l d b e r g P,
G o l d b e r g M, S a l o m o n et. al. Environmental exposure to t r emol i t e and respiratory cancer in New
Caledonia: a case-control study. Am J Epidemio l 2000 Feb l ; 1 5 1 ( 3 ) : 2 5 9 - 6 5 ) (Attachment 47).
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It is in t er e s t ing to note that Grace cites Dr. Churg, a C a n a d i a n researcher, to s uppor t thier
argument that p l eura l d i s ea s e is not associated with an increased risk of malignant me so the l i oma.
The Canadian researchers have f o c u s e d on group s of workers and re s ident s l iv ing around
chryso t i l e mines in Quebec, Canada which do not a p p e a r to have the h igh ly increased
meso the l i oma rates observed in other a s b e s t o s - expo s ed p o p u l a t i o n s , e s p e c i a l l y those expo s ed to
amphibo l e s . However, a number of s t ud i e s by Dr. Churg and others have concluded that
observed variation in risks of meso the l ioma, and other a s b e s t o s -r e la t ed d i s ea s e s , among chryso t i l e
miners in Quebec a p p e a r to be due to exposure to t r e m o l i t e asbestos present in certain ore
p r o d u c t s or at certain mine sites (Churg A. C h r y s o t i l e , t r emo l i t e , and malignant mesothel ioma in
man.Chest. 1988;93:621-28., (Attachment 48) and Churg A, Wright JL, Veda l S. F i b e r burden
and pat t ern of a sbe s to s-re la t ed di sease in chryso t i l e miners and mil l er s . Am Rev Res Dis. 1993;
1 4 8 : 2 5 - 3 1 ) (Attachment 49). In another s tudy, increased rates of p l eural c a l c i f i c a t i o n s and
meso the l iomas among certain groups of Quebec chryso t i l e miners and mil l er s were thought to be
due to exposure to f i b r o u s t r emo l i t e present only in s p e c i f i c mining areas (McDonald AD, Case
BW, Churg A, et. al. M e s o t h e l i o m a in Quebec Chry so t i l e miners and mil l er s: e p i d e m i o l o g y and
ae t i o l ogy. Am Occup H y g . 1997;41:707-19) (Attachment 50). S t u d i e s of meso the l ioma rates by
Canadian researchers among Quebec chryso t i l e miners and mil l er s and Libby vermiculite miners
and m i l l e r s ( S t a y n e r L, Dankovic DA, Lemon R. Occupational exposure to chrysot i l e asbes tos
and cancer risk: A review of the amph ibo l e hypo th e s i s . Am. J. Pub. Hlth. 1996;86:107-114)
(Attachment 9) provide direct e p i d e m i o l o g i c evidence i n d i c a t i n g that Libby amphibo l e s are more
po t en t than chryso t i l e in induc ing meso the l ioma. T h e s e s t u d i e s f o u n d that the percentage of
d e a t h s due to meso the l ioma among Libby vermiculi te miners and m i l l e r s was 2.4%, a p p r o x i m a t e l y
six t imes higher than the percentage (0.4%) reported in a s t u d y of Quebec chyrso t i l e miners and
mil l er s . T h u s , not only is p l eura l di sease associated with malignant meso the l iomas, but t r emo l i t e
asbestos exposure in p a r t i c u l a r appear s to be more potent or toxic than other f orms of asbestos in
causing this d e a d l y disease.
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(page 18)
Grace contends that a comment by Pat Cohan, c l inical coordinator for the Center for

Asbe s t o s -Rela t ed Disease, s u p p o r t s the p o s i t i o n that the presence of p l a q u e s on chest x-rays is
not ind i ca t iv e of a s b e s t o s -r e la t ed disease. As i n d i c a t e d above, the evidence is overwhelming that
pleural p laque s are associated with increased risk of a sbe s to s-re lated impairment and malignancy.
The notices sent to p a r t i c i p a n t s of the Libby medical screening i n d i c a t e d the presence of any t y p e
of lung abnormality, not j u s t those related to asbestos. However, ATSDR and EPA relied on da ta
i n d i c a t i n g the presence of only a sbe s to s-re la t ed abnormal i t i e s as i d e n t i f i e d by at least two of three
B-readers. T h u s , Ms. Cohan s i m p l y intended to indica t e that any f i n d i n g s of abnormalities needed
to be f u r t h e r reviewed by exper t s to determine which abnormal i t i e s were a sbe s t o s-re la t ed .

(page 19)
Grace also argues that ATSDR's f i n d i n g s on lo s s o f pulmonary func t i on s u p p o r t s the

assertion that p l e u r a l p l a q u e s are themse lve s harmless. A T S D R f o u n d that being a former Grace
worker or having worked with vermiculi te at a non-Grace job was associated with moderate to
severe res tric t ive abnormali t i e s , a f t e r a d j u s t i n g for those re s tr ic t ive abnormali t i e s that would be
caused by smoking, body f a t , chest surgery or age. Consequently, these f i n d i n g s s uppor t the
de t erminat ion that p leural p l a q u e s are not harmless.

F i n a l l y , Grace sugge s t s that the f i n d i n g s o f A T S D R are not c l i n i c a l l y s i gn i f i can t for those
who have had s i g n i f i c a n t historical exposure to asbes tos . As pr ev iou s ly i n d i c a t e d , this a l l e g a t i o n
is contrary to the fa c t s . A T S D R found that of those having lung abnormalities, at least 50% had
no oc cupat ional his tory with Grace. T h e s e l ung abnormal i t i e s are associated with disease,
f u n c t i o n a l impairment and increased risk of mesothel ioma. As ind i ca t ed by the mor ta l i ty s t u d y ,
many of those exposed to Libby amphibo l e asbestos do die f r o m the exposure.

IV. Air Sampling In Libby (page 20)
Grace argues that EPA's air s a m p l i n g in Libby does not s uppor t past or f u tur e response

actions by the Agency. W h i l e taken in a variety of s e t t ings , all of EPA's air s a m p l i n g data is
relevant to the actions EPA has taken to date and may take in the future . For example, all of the

26



air sampl ing p e r f o r m e d by EPA shows that where there is a d i s turbance of s o l i d media containing
Libby amphibo l e asbes tos we f i n d r e sp i rab l e f i b e r s in the air in c lose proximity to that so l id media,
r egard l e s s o f s p e c i f i c locat ion.

A. Conditions under which the air concentrations were monitored
Grace contends that EPA air monitoring is inadequate to s u p p o r t the ongoing removal

action. In s u p p o r t of their argument Grace ind i ca t e s that the MRJ report ( 1 9 8 2 ) contains no
analy t i ca l r e su l t s of "airborne f i b e r concentration in the r e s ident ia l area of Libby." However, EPA
notes that on p a g e 15 of the MRJ report T a b l e 4 c l ear ly ind i ca t e s the existence of a monitor
( S t a t i o n #9) in the t r a i l e r court, an area of Libby that was r e s id en t ia l during the MRI
inve s t i ga t i on and remains re s ident ia l today. H i s t o r i c a l f i b e r concentrations in thi s r e s id en t ia l
s e t t ing measured by phase contrast microscopy ( P C M ) were 0.03 f i b e r s per cubic centimeter
(f/cc) as i n d i c a t e d in T a b l e 45 on page 68 of the MRI ( 1 9 8 2 ) document. F i b e r concentrations in
t h i s range present r e s i d e n t i a l cancer risks in the range of 1 excess cancer per 100 i n d i v i d u a l s using
s tandard EPA risk m e t h o d o l o g y , a level far exceeding that normally considered s u f f i c i e n t for
emergency response action by EPA. T h i s risk e s t imate does not account for the p o s s i b i l i t y of
non-cancer di s ease re lated to asbestos f i b e r exposure, thus under e s t ima t ing overall h ea l th risk.

Grace ind i ca t e s that it is neither aware of nor is in po s s e s s i on of Mr. E s c h e n b a c h ' s
d i s cu s s ion o f hi s torical f i b e r concentrations in Libby air. (Attachment 51) However, Grace ' s
own records are f i l l e d with this and a d d i t i o n a l evidence of e levated mineral f i b e r in ambient Libby
air. Grace records indica t e their awareness of f i b e r concentrations as high as 11.3 f / c c near the
bag house, a Grace f a c i l i t y , which EPA believes is the Export Plant that l i e s immedia t e ly ad jac en t
to a re s ident ia l area of downtown Libby. Monitors p l a c e d by Grace at the "New Penny's Store",
the "St. Regis O f f i c e Area" and the " H o s p i t a l Area" indicate airborne f i b e r concentrations of 0.67,
1.5, and 1.1 f / c c r e sp e c t iv e ly . ( S e e W.R. Grace Dust Survey - 1 / 1 3 / 7 6 ) (Attachment 52) Again,
these airborne concentrations are s u f f i c i e n t to pose extreme risk to the re s ident ial p o p u l a t i o n of
Libby and are l i k e l y to have contributed s i g n i f i c a n t l y to the observable increase in asbestos-related
death and di sease in Libby today. A d d i t i o n a l l y , Grace r epre s enta t ive s would be advised to take
note o f l e t t e r s f r o m J.W. W o l t e r to E . S . Wood ( 7 / 2 7 / 1 9 8 1 ) (Attachment 53) and McCaig to
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Geiger ( 7 / 8 / 8 1 ) (Attachment 54) i n d i c a t i n g that r e s u l t s of a Grace inve s t iga t ion at the school
track recorded 0.14 f / c c and 0.22 f / c c for two test runners on the track.

T h e s e above referenced Grace documents i n d i c a t e f i b e r concentrations in Libby exceeded
s a f e l eve l s . To the degree that the p l a n t operated c o n t i n u a l l y , we would expect airborne
concentrations exceeded s a f e l e v e l s on a regular basis. T h i s i s relevant to EPA's concerns and
removal ac t iv i t i e s as it c on f i rms and s u p p o r t s contemporary measurements conducted by EPA
that d emons tra t e the same phenomenon. T h a t is, d i s turbance of s o i l s , vermiculite p r o d u c t s , and
other substances contaminated with Libby a m p h i b o l e can not only cause extremely elevated
airborne f i b e r concentrations, but that even l imited exposure to airborne f i b e r can result in
s i g n i f i c a n t morbidi ty and mor ta l i ty . There is no l o g i c a l reason to bel ieve that the di s ease outcome
of f i b e r exposure s occurring t o d a y in Libby would differ f r o m those which occurred 10, 15 or 20
years ago.

(page 21)
Grace argues that "there has been no elevation of ambient l e v e l s of airborne asbes tos in

Libby b e f or e , during, or a f t e r EPA's removal actions." C l e a r l y the above-cited references
demons trate that this statement is s i m p l y untrue. However, for the p u r p o s e of present removal
actions, EPA has not contended that ambient air concentrat ions in Libby exceed risk-based l imi t s .
Rather, EPA's inve s t iga t ions have c l ear ly d emon s t ra t ed that; 1) Grace f a i l e d t o control waste
p r o d u c t s f r o m the mine and proce s s ing p l a n t s , as well as ore concentrate, 2) that these mater ial s
have been wide ly d i s t r i b u t e d throughout the Ci ty of L i b b y and surrounding areas i n c l u d i n g on
roadbed s , in r e s id en t ia l gardens, on the school tracks, 3) di s turbance of th i s material t o d a y re su l t s
in elevated f i b e r exposure similar to exposures h i s t o r i c a l l y recorded by Grace and others, and 4)
exposure to this material is c l ear ly as sociated with r a d i o l o g i c a l l y - d e f i n e d lung abnormali t ie s and
increased m o r b i d i t y / m o r t a l i t y among the re s ident ia l p o p u l a t i o n .

At all p r o p e r t i e s where EPA has undertaken a response action there has been amphibo l e
asbes tos contamination at the surface under c ond i t i on s where exposures may have occurred on a
da i ly basis. Furthermore, at some l o ca t i on s EPA has chosen to remove subsurface source
materials because it was reasonable to assume that exposures in the f u t u r e would be l i k e ly . For
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example , at the H i g h S c h o o l , sur face contamination was f o u n d under the bleachers, around the
track and in the locker room, concession s tand s and equipment room. Regular maintenance of the
track, f i e l d and sprinkler system have occurred, and the exposure would have l i k e l y occurred
regularly if c leanup had not been p e r f o r m e d . T h u s , the h igh ly contaminated t a i l i n g s under the
pavement at the track was not "inaccessible."

Grace argues that no person has had a d a i l y , r e s i d e n t i a l exposure to emissions of
a m p h i b o l e a sbe s to s f i b e r s f r o m Rainy Creek Road. U n f o r t u n a t e l y , exposures occurring at the
Parker res idence prior to EPA action have proved thi s assertion incorrect. EPA has measured
exposure s r e s u l t i n g f r om t r a f f i c on Rainy Creek Road in the vicinity of the Parker's home and
business. S i n c e the Parkers lived and worked on this p r o p e r t y , their exposure would be
continuous on a d a i l y basis except for vacations. It should also be noted that the Parker's
children and grandch i ldren were exposed at this home by emissions f r o m Rainy Creek Road.
(Attachment 5 5 )

Grace' s concern that EPA's use o f the personal air s a m p l e data taken f r o m workers at
E P A ' s removal actions overstates r e a l i s t i c exposures i s u n f o u n d e d . F i r s t , while t h e response
actions may have been large in scope, these type s of ac t iv i t i e s are l i k e l y to occur on a smal l e r
scale in the f u t u r e . W h i l e lesser quant i t i e s of soil may be moved, it is un l ik e ly that the precaut ions
EPA took to minimize the suspension of r e sp irab l e f i b e r s would occur. T h e r e f o r e , the l eve l s of
amphibo l e asbes tos in the air during such ac t iv i t i e s may a c t u a l l y be higher than those experienced
by the response workers. For example , the Parkers and their employee s p l a n t e d trees on a d a i l y
basis in contaminated so i l s , swept a m p h i b o l e l a d e n dust covered f l o o r s , and i n s t a l l e d spr inkl er s at
the Screening P l a n t . N o n e of these ac t ivi t i e s were p e r f o r m e d with dust control measures or
personal re spiratory pro t e c t ion. In a d d i t i o n , the l e v e l s experienced by workers at the re sponse
action were similar to those i d e n t i f i e d by EPA during ac t iv i t i e s normal ly undertaken by re s idents
such as d igg ing , r o t o t i l l i n g , sweeping or driving over contaminated media. In f a c t , it is EPA's
observation that any contact act ivi ty with vermiculite based, amphibo l e contaminated media will
generate elevated airborne asbestos f i b e r l eve l s . As previous ly s t a t e d , these exposures can be
associated to asbestos-related disease.
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(page 22)
Grace argues that EPA's d a t a do no t p r o v i d e s u p p o r t f or the theory that at t i c i n s u l a t i o n i s

the source o f indoor air l e v e l s o f asbestos. EPA's contention i s s i m p l y that such i n s u l a t i o n , j u s t
like any other Libby vermiculite media, creates high airborne l ev e l s of amphibo l e asbes tos when
dis turbed by human activity.

Grace ind i ca t e s that i t believes that EPA's da ta does not s u p p o r t the deci s ion to p e r f o r m
response ac t iv i t i e s at the S i e f k e proper ty . EPA has reviewed Grace's concerns and f i n d s them
based on m i s i n t e r p r e t a t i o n s o f the data and o f the r a t i o n a l e s f or c l eanup. EPA's s a m p l i n g f o u n d
asbestos f i b e r s in dust , air and solid media in and around the S i e f k e home. As will be discussed
below, the f i b e r size d i s t r i b u t i o n f o u n d at this l o c a t i o n is s imilar to that f o u n d elsewhere in Libby,
both currently and in the 1970s. T h e s e f i b e r s , whether long or short, are associated with lung
disease. T h u s , the f a c t that f i b e r s may have been more than Sum or l e s s than Sum, while
per t inent to the risk presented by each f i b e r r e la t ive to other f i b e r s , is not paramount to the
cleanup decision. Both Ray and T r u d y S i e f k e have asbestosis. W h i l e one cannot determine that
this d i s ease was caused by the presence of f i b e r s in their own home (as o p p o s e d to other
contaminated areas in Libby that they may have v i s i t e d ) , their i l l n e s s e s raise the level of concern
about the presence of those f i b e r s as both a p o t e n t i a l cause of, and f u r t h e r exacerbating f a c t o r for
the Sie fke s ' current condi t i on . T h e r e f o r e , th e Agency' s action was prudent .

Grace's assertion that the l ev e l s of amphibo l e asbes tos f ound in s e t t l ed dust within the
Siefkes' , and other Libby homes, do not warrant act ion is contradi c t ed by Grace's own expert
R. J. Lee. When asked to comment on the f i n d i n g by pr ivate s c i e n t i f i c t e s t ing f i rms that l e v e l s of
asbes tos were as high 79,000 f / c c in s id e apar tment s around the W o r l d T r a d e Center, Dr. Lee
r e p o r t e d l y said "These dust l eve l s are extraordinary. I think you'd have to recommend, based on
these numbers, that they be p r o f e s s i o n a l l y cleaned." (Attachment 56) EPA dust s a m p l i n g at the
Siefkes' and in several other Libby homes has f o u n d l ev e l s of a m p h i b o l e a sbe s to s in s e t t l e d dust at
this order of magnitude and much higher.

As to Grace assertion that there are m i s i n t e r p r e t a t i o n s of the data, EPA addre s s e s the
f o l l o w i n g f i v e points. 1) A m p h i b o l e asbestos f i b e r s i d e n t i f i e d by AHERA counting rules are, in
f a c t , conf irmed amphibo l e asbestos f i b er s . T h i s method uses TEM with i n d e p e n d e n t conf irmat ion
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of f i b e r type (via XRD or E D S ) and thus ind i ca t e the presence of asbestos. Contrary to Grace's
s ta t ement s that only one air s a m p l e showed asbe s to s f i b e r s , six s a m p l e s f r o m the S i e f k e home and
three f r o m the decon s ta t ion where S i e f k e mat er ia l s were being h a n d l e d contained asbes tos f i b e r s .
2) Grace misuses the t a b u l a t i o n format used in p r e s e n t i n g the da ta sets. In f a c t , asbes tos f i b e r s
with a diameter greater than O.Sum are counted in almost all risk assessment m e t h o d o l o g i e s ,
because they meet the PCME d e f i n i t i o n of >0.25 um width, >5um l eng th , and an aspect ratio of
>5:1. T h e r e f o r e , these f i b e r s do contribute to the risk as the site. In f a c t , three ISO analyses of
air s ampl e s showed f i b e r s greater than Sum, not one. 3)After the scenario t e s t i n g was done on
J u n e 5 th and 6 t h , EPA decontaminated the house on the 7 th and ran clearance s a m p l e s on the 8 th. It
a p p e a r s that Grace i s i n c l u d i n g in i t s counts analyses o f s a m p l e s taken during and a f t e r EPA's
cleaning of the house on the 7 th and the 8 th. T h u s , it would not be expec t ed that these eleven
s a m p l e s would show asbes tos f i b e r s . 4) At the t ime EPA made its deci s ion to take response
actions at the S i e f k e p r o p e r t y , the da ta showed amphibo l e asbes tos f i b e r s in three of f i v e dust
sample s . 5) Grace raises concerns about the presence of chryso t i l e f i b e r s f ound in some sample s .
EPA cannot understand Grace's po int . N o n e of the re sponse action d e c i s i on s were based on the
presence of chrysot i le asbestos.

(page 23)
Grace s tates that EPA's data does not show that the presence of vermiculite in exterior

s o i l s at the Brownlee residence r e s u l t s in interior d u s t / o r air contamination. EPA documented the
presence of a vermiculite p i l e at the Brownlee res idence and cleaned up the p i l e . EPA took no
response actions within the Brownlee home. T h u s , Grace' s comment i s irrelevant.

Grace contends that e levated l eve l s of asbes tos will only be d e t e c t e d as a result of direct
contact with vermiculite "associated with large-volume h a n d l i n g of previously inacces s ible
subsurface mater ia l s , or i n f r e q u e n t l y through act ivi t i e s that d i s turb surface s with asbestos-
containing dusts." W h i l e EPA agrees that direct contact with Libby vermiculite will result in the
release of high l eve l s of r e sp irab l e amph ibo l e asbestos f i b e r s , EPA s trong ly disagrees that a
"large-volume" of material is necessary to cause such a release. In f a c t , Grace's own s tud i e s f r om
the mid 1970s through the mid 1980s (e.g., d r o p t e s t s , f r i a b i l i t y de terminat ions , s imulated att ic
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t e s t s , barrel t r a n s f e r t e s t s , etc.) show that the small amounts of the material release s i g n i f i c a n t
concentrations of a m p h i b o l e asbes tos f i b er s . I n d e p e n d e n t inve s t iga tor s have al so i d e n t i f i e d and
q u a n t i f i e d the p r o p e n s i t y for bulk materials to release f i b e r s to the air. T h e s e inve s t iga tor s
i n a d v e r t e n t l y encountered Z o n o l i t e i n s u l a t i o n while c o n d u c t i n g s tandard chryso t i l e asbes tos
abatement in a Canadian government f a c i l i t y . A f t e r care fu l ( T E M ) analys i s of bulk Z o n o l i t e ,
asbes tos concentrations in the so l id phase were f o u n d to be on the order of 0.006 %. However,
when d i s t u r b e d , the material released copious q u a n t i t i e s of asbes tos f i b e r s to the air. Airborne
asbe s to s concentrations reached l e v e l s as high as 173 f i b e r s / c c during normal activity. T h e s e
l ev e l s are greater than 1700 t imes the f e d e r a l o c cupat ional exposure limit. (Attachment 57)
E P A ' s da ta also s u p p o r t s this f a c t . E P A also d i sagree s that inacc e s s i b l e sub sur fac e mat er ia l s
p l a y e d a m a j o r role in EPA's determination. As prev iou s ly s t a t ed , at every l o ca t i on that EPA
took a re sponse action there existed sur face concentrat ions of vermiculite containing amphibo l e
asbestos. S u b s u r f a c e contamination was removed only where f u t u r e exposure was l i k e l y .

B. Relative absence of the long, thin fibers thought to be of greatest significance
toxicologically

(page 24)
Grace c l ear ly mi sunder s tand s both Dr. Weis' risk c a l c u l a t i o n s , and his d i s cu s s i on of the

Berman-Crump risk model. To c l a r i f y , all deci s ions based on Dr. Weis' risk calculat ions in the
July 9, 2001 memo rel i ed on the EPA's s tandard asbes tos risk model contained in the I n t e g r a t e d
Risk I n f o r m a t i o n S y s t e m (IRIS). The a p p r o p r i a t e size cu t o f f f or f i b e r s i n c l u d e d in th e
c a l c u l a t i o n s done by this model are those longer than 5.0 um, not 10 um. In this model all
asbestos f i b e r s , r egard l e s s of m o r p h o l o g y and mineralogy, that are longer than 5.0 um (with an
aspect ratio >3:1; width >0.25um) are given an equal weight of toxicity. Hence, d i s t ingu i sh ing
f i b e r s that are greater than lOum has no relevance to the IRIS analys i s . Dr. Weis' d i s cu s s i on of
Berman and Crump s i m p l y r e f l e c t s that there are al ternative risk assessment m o d e l s p r o p o s e d to
evaluate asbestos risk. The approach taken by the Berman-Crump model is somewhat d i f f e r e n t
than that in IRIS. T h i s model p r o p o s e s d i f f e r e n t r i sk- s l ope f a c t o r s based on both mineralogy and
morpho l ogy . T h i s model p r o p o s e s that in general a m p h i b o l e asbestos is more potent than
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serpentine asbestos, and that longer f i b e r s are more potent than shorter. T h u s , while all asbestos
f i b e r s > Sum are given some risk value, amph ibo l e asbes to s f i b e r s >10um are given the greatest
weight. If one were to use the Berman-Crump risk model almost any detec t ion of an amphibole
f i b e r >10um would yield a risk value greater than I E - 0 3 . Any d i s cu s s i on of Berman-Crump
model must acknowledge that where f i b e r s greater than lOum exist, the r i sk- s l ope f a c t o r is nearly
three orders of magni tude greater than that c o n t e m p l a t e d under IRIS where no such d i s t i n c t i o n is
made.

EPA has been analyzing the size d i s t r i b u t i o n of a m p h i b o l e asbe s to s f i b e r s in a variety of
environmental s e t t ing s which inc lude both air and s o l id media. The r e su l t s of this analys i s are
consis tent throughout the environmental s e t t ing s . The f i b e r size d i s t r i b u t i o n of a m p h i b o l e
asbes tos seen in s a m p l e s c o l l e c t e d f r o m t o d a y are consi s t ent with those reported by Grace in the
1970s. (See Yang, A p r i l 8, 1976, Characterizat ion and Prepara t i on of Respirable S i z e d T r e m o l i t e

F i b e r and Vermicu l i t e For Animal S t u d i e s (Attachment 58) and W i l l i a m E. Smith , May 25, 1978,
F i n a l Report on Bio l og i c T e s t s of S a m p l e s 22260p5 and 2 2 2 6 3 p 2 (Attachment 59) and W e i s
memorandum en t i t l ed " A d d e n d u m S u p p o r t i n g and C l a r i f y i n g the Libby Risk Memorandum of
December 20, 2001 and Asso c ia t ed Libby Risk Memorandums. (Attachment 60) S i n c e d i s ea se
present t oday in Libby was l i k e l y caused by exposures during the 60s, 70s and 80s (due to the
la t ency p e r i o d ) , the f i b e r size d i s t r i b u t i o n which caused that d i s ea s e is a l so present in Libby t oday.
(See 1 2 / 2 0 / 0 1 W e i s Memo - Attachment 61, as well as Attachment 60) T h u s , it is reasonable to
construct two theoret ical e x p l a n a t i o n s for thi s occurrence of di sease: Either the r e la t iv e ly small
f r a c t i o n of long f i b e r s observed by EPA and Grace are in fa c t extremely p o t e n t , or the shorter
f i b e r s are in f a c t contribut ing to tox ic i ty that has been so r e a d i l y observed in Libby. Either way,
the a m p h i b o l e asbes tos seen in Libby t oday is the same material that has lead to death and disease
among so many in the past and continues today.

L a s t l y , one should recognize that there have a c t u a l l y been quite a few long f i b e r s f ound in
conjunc t i on with activit ie s in Libby. Grace argues that only 21 f i b e r s longer than lOum were seen
in the 143 sampl e s reported f rom the mine. Grace f a i l s to note that most of the s a m p l e s c o l l e c t ed
were s tat ionary ambient air s ampl e s taken when no activity was taking place . If one were to look
at the data f r om sampl e s c o l l e c t ed when site a c t iv i t i e s were taking p l a c e one would see that the
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l e v e l s of asbestos always go up. The Agency has c o n s i s t e n t l y made the observation that the
activity or behavior taking p l a c e control s the s i g n i f i c a n c e of the exposure as much, if not more
than t h e t o ta l concentration o f asbes tos present. ( S e e al so Attachment 5 7 ) I n d e e d , i n E P A ' s
scenario t e s t i n g , we t y p i c a l l y f i n d that 15% of the f i b e r s are greater than 10 um (with over 50%
greater than 5 um, consi s tent with Grace work in the 1970s and NIOSH work in the 1980s). As
to the observation that the EPA has only seen f i b e r s >10um in a p p r o x i m a t e l y 3% of the r e s i d en t ia l
s e t t i n g s s a m p l e d , the Agency would point out that we have only conduc t ed clean-ups in roughly
3% of the p r o p e r t i e s s a m p l e d .

C. Improper analytical procedures and use of counting data
(page 24)

Grace contends that EPA has i n a p p r o p r i a t e l y c a l c u l a t e d P C M E s if those f i n d i n g s are
going to be compared to the OSHA PEL. EPA counted f i b e r s in a manner that would al low it to
determine risk pursuant to the Agency' s peer reviewed IRIS model . The PCME f i n d i n g
determined by using TEM represents an actual count of asbes tos f i b e r s that p e o p l e were expo s ed
to. De sp i t e the fac t that this count may vary f r o m that found by PCM, which would l i k e ly
miscount asbes tos f i b e r s in thi s s i tuat ion, a q u a l i t a t i v e comparison to the PEL is u s e f u l as a
re la t ive guage of the magni tude of the exposure. As ind i ca t ed in Dr. Weis' memorandum, the
i d e n t i f i e d exposure s exceeded the PEL. Even if o c cupa t i ona l exposure l i m i t s were c ompl i ed with,
risk would be well above EPA's risk gu ide l ine . Dr. W e i s al so d i s cu s s e s in a chart on page 6 of his
memo actual PCM re su l t s at the E x p o r t / S c r e e n i n g p l a n t s which exceed the OSHA PEL. T h u s , no
matt er which procedure is used, the f i b e r l eve l s are u n s a f e and required EPA intervention.

As the f a c t s show, PCM is not a re l iab l e tool for determining actual airborne asbestos
exposure. ISO 10312 T E M , which was d e v e l o p e d by the I n t e r n a t i o n a l S t a n d a r d s Organization,
a d o p t e d for use by the European Union, is peer reviewed and has, a f t e r c on su l ta t i on with a variety
of exper t s in the f i e l d , been determined to be the an a p p r o p r i a t e tool for measuring asbes tos
concentrations.

The use of TEM and the associated ISO 10312 structure enumeration approach has
advantage s as it a l l o w s for p o s s i b l e f u t u r e cons iderat ion of the e f f e c t of structure l e n g t h and w id th
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on t ox i c o l og i ca l po t ency rather than structure d imens ions as a r t i f i c i a l l y d e f i n e d by the l i m i t a t i o n s
of phase contrast microscopy ( P C M ) . The ra t ional e for the c o m p l e t e measurement and
i d e n t i f i c a t i o n of f i b e r s by TEM is based on recent e p i d e m i o l o g i c da ta ( i n c l u d i n g those s t u d i e s
p u b l i s h e d since the a d o p t i o n of the IRIS fi le). Furthermore , use o f the ISO 10312 counting
procedure is based on the assessment of the structures using TEM which incorporates f i b e r
characteris t ics of structures too thin to be d e t e c t ed using PCM (which contribute s i g n i f i c a n t l y to
potency). N o n e t h e l e s s , EPA is ensuring that da ta will be c o l l e c t e d and analyzed in Libby in such a
manner so that the pro toco l structure approach as well as the I R I S - b a s e d ( P C M E ) cancer risk
e s t imate s can be a p p r o p r i a t e l y a p p l i e d .

(page 26)
Grace's circular arguments concerning the a p p r o p r i a t e n e s s of using TEM or PCM are

dizzying. On the one hand, Grace criticizes the Agency for not using PCM measurements in
making risk evaluations, but mere paragraphs later quotes the IRIS model about the unreliabil i ty
of PCM. "Measurements by PCM which are made in c ond i t i on s where other t y p e s of f i b e r s may
be present may not be reliable." W h i l e Grace may choose to stand mot ionle s s in its crit ici sm of
each avai lab l e technique, EPA has ac tua l ly moved forward in evaluat ing both techniques and
using the i n f o r m a t i o n avai lable in an informed dec i s ion-making process. EPA has f ound that no
matter how Libby asbestos is measured, the concentrations f o u n d at c l eanup lo ca t ions have
exceeded commonly a c c ep tab l e h e a l t h based l i m i t s (i.e., 10E-6 cancer risk), sometimes by several
orders of magnitude.

D. Inappropriate statistical analysis of the data
(page 27)

Grace contends that Dr. W e i s uses i n a p p r o p r i a t e s t a t i s t i c a l analys i s of the data in his
memorandum. In par t i cu lar , Grace takes issue with Dr. Weis' use of maximum PCM values in his
risk assessment analysis. Dr. W e i s c a l c u l a t e s both a maximum l i k e l i h o o d exposure (MLE) based
on the arithmetic mean and a reasonable maximum exposure (RME) (based on either the 95%
u p p e r c on f id enc e limit ( U C L ) or maximum value measured). It has been common prac t i c e in
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EPA risk assessment to e m p l o y both the MLE and RME to e s t imate risks to human receptors.
I n c o r p o r a t i o n of both e s t imate s in Dr. Weis' memorandum is neither i n a p p r o p r i a t e nor unusual.
RME exposures are commonly d e v e l o p e d by EPA c a l c u l a t i n g the 95% UCL on the arithmetic
mean exposure point concentration. In cases where d a t a is below the r epor t ing l imi t for the
analy t i ca l me thod, EPA guidance requires employment of one h a l f (1/2) the analyt i cal r epor t ing
l imit as a surrogate e s t imate . RMEs c a l c u l a t e d by this method that do not exceed the maximum
value of the data set are employed as exposure point concentrations. If the est imate by this
method exceeds the maximum value recorded for the set, then the risk assessment p o l i c y
recommends d e f a u l t i n g to the maximum value of the data set for the RME. T h i s m e t h o d o l o g y is
described in the very document which Grace cites (Exhib i t s 28 and 29) and is avai lable for f u r t h e r
c l a r i f i c a t i o n .

(page 28)
Grace also expres se s consternation about Dr. Weis' treatment of non-detect data. The

guidance document cited by Grace and attached as Grace Exhibit 29 ( Risk Asses sment Guidance
f or S u p e r f u n d Volume I, Human H e a l t h Evaluat ion Manual, Part A, December 1989) d i s cu s s e s
f o u r trea tment s of non-detect d a t a based upon the nature and t y p e of ca l cu la t i on being made.
N o n - d e t e c t s may be inputed as Vi the sample q u a n t i f i c a t i o n l imit , as the sample quant i f i ca t i on
l i m i t , as zero, or e x c luded f r om the da ta set for p u r p o s e s of the risk c a l c u l a t i o n . Dr. W e i s used
each of these treatments in accordance with the guidance in making his ca l cu la t i on s . EPA
s ugge s t s that Grace re-review the guidance to under s tand that the d i f f e r e n t me thod s are used in
p a r t i c u l a r s i t ua t i on s which are r e f l e c t e d in the d i f f e r e n t c a l c u l a t i o n s p e r f o r m e d by Dr. Wei s . It
should be noted that where zero is substituted for a non-detect analytical value, the risk
c a l c u l a t i o n t ends to under e s t imat e exposure s since the true value may be anywhere between zero
and the r epor t ing l imit . T h u s , e s t imated exposure s and risks pre s ented in D r . W e i s ' memorandum
are l i k e l y to be low and actual exposures and risks may be higher than those recorded.
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E. The Supplemental A dministrative Record Does Not Contain Key Information to
Allow Meaningful Comment

(page 28)
Grace argues that the admini s trat ive record s u p p l e m e n t is i n c o m p l e t e because it does not

s p e c i f y which d a t a p o i n t s were used for the c a l c u l a t i o n s p e r f ormed by Dr. Wei s and does not
contain backup labora tory i n f o r m a t i o n for the da ta . All of the da ta on which Dr. W e i s relied was
inc luded in the s u p p l e m e n t to the admini s tra t ive record. Dr. Weis' memorandum describes the
ra t i ona l e and m e t h o d o l o g y for his c a l c u l a t i o n s , as doe s the guidance referenced above. The
procedures for the c o l l e c t i o n and analys i s of s a m p l e s in Libby, in c lud ing Q A / Q C requirements,
were di s cu s s ed at l e n g t h in the Phase 1 and Phase II s a m p l i n g p l a n s , which were i n c l u d e d in the
adminis trat ive record.

W h i l e the NCP a l l o w s for a broad array of document s to be i n c l u d e d in the adminis trat ive
record, it does not suggest that every piece of backup documenta t i on be i n c l u d e d as well. To do
as Grace sugge s t s would sub j e c t the p u b l i c to a record which would be incomprehens ib l e to the
lay person, too large to navigate and would subvert the in t ended p u r p o s e of in forming the pub l i c
in a meaningfu l manner. EPA has business practices that assure that data is accurate. One
p u r p o s e of such business prac t i c e s is to ensure cons i s t ent h a n d l i n g of d a t a and obviate the need
for the in c lu s i on in the admini s trat ive record of d e t a i l e d backup for each piece of in format ion.
(Grace has now had access to all of the i n f o r m a t i o n r e la t ing to EPA's sampl ing d a t a and response
actions, even that not in EPA's p o s s e s s i o n . ) Another p u r p o s e of such business prac t i c e s i s to
ensure that the On-Scene C o o r d i n a t o r can d e l e g a t e some of these Q A / Q C f u n c t i o n s to
a p p r o p r i a t e s t a f f and f o c u s his a t t en t ion on m a j o r issues, thus ensuring an e x p e d i t e d re sponse
action in time critical s i tuations. The On-Scene Coordinator relies on conso l idated layers of
in format ion produced by experienced i n d i v i d u a l s , i n c l u d i n g in format ion about the va l id i ty of data.

(page 29)
Grace sugge s t s that because EPA i d e n t i f i e d "i solated nuggets of what appear to be

"tremolite r o c k s ' " as part of its evaluation of the need for action at the high school, there is the
appearance that EPA is making dec i s ions when "preliminary data are not even available." EPA
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has been s a m p l i n g and analyzing sol id media in Libby since November of 1999. EPA, in
c o n s u l t a t i o n with USGS and on-site p r o f e s s i o n a l g e o l o g i s t s , has s a m p l e d and analyzed tr emol i t e
rocks at Libby in s u f f i c i e n t quanti ty to under s tand their general charac t er i s t i c s and l i k e l y range of
asbes tos concentrat ions. EPA has s u f f i c i e n t da ta to under s tand the i m p l i c a t i o n s of the presence of
t r e m o l i t e rock without analyzing each and every rock. EPA's i d e n t i f i c a t i o n of these rocks i s
as s i s t ed by the p r o f e s s i o n a l g e o l o g i s t . Grace has obtained the USGS d a t a in question.

F. Response to Mr. Cohn 's July 26, 2001 Letter Regarding Grace's Comments
About the Original Administrative Record

(page 30)
Grace submits rebuttal comments t o EPA's re sponse s t o Grace ' s comments on th e

admini s t ra t iv e record for the export and screening p l a n t s . W h i l e the NCP provide s no
o p p o r t u n i t y for a par ty to make such comments, EPA r e p l i e s below, incorpora t ing by reference its
July 2001 response to Grace.

Item J, page 8
(page 30)

W h i l e the use of infrared t e chno logy is r e l a t i v e l y new to the asbe s to s assessment f i e l d ,
Grace undere s t imate s its use. At this time, EPA is aware that in frared is used by USGS,
Environmental Moni tor ing S u p p o r t Laboratory, Reservoir Laboratory and some universit ies.

Item K, page 9
(page 30)

Whi l e Grace i m p l i e s that it was using OSHA ID 160, a peer reviewed and p u b l i s h e d
OSHA m e t h o d o l o g y , it is in tere s t ing to note that this m e t h o d o l o g y was f i r s t e s t ab l i s h ed in its peer
reviewed form in 1988. EPA's initial comment concerning Grace' s use of a non-peer reviewed
"discriminatory technique" concerned Grace t e s t i n g occurring in the 1970s. T h u s , there was no
peer-reviewed OSHA ED 160 when Grace was p er f orming the t e s t ing. In a d d i t i o n , the OSHA
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m e t h o d o l o g y requires that f i b e r s be counted as a sbe s t o s unle s s the analyst is a b s o l u t e l y sure that
the f i b e r can be counted as something else.

Item M, page 10
(page 30)

Grace continues to criticize EPA's TEM analys i s , a s s er t ing that the f i l t e r s used by EPA
did not "contain u n i f o r m l y d i s t r i b u t e d f ibers." The method used by EPA (i.e., ISO 1 0 3 1 2 ) does
not rely on uniform d i s t r i b u t i o n of f i b e r s on the f i l t e r s , but is premised on an asymmetrical
d i s t r i b u t i o n of those f i b e r s . T h i s asymmetrical d i s t r i b u t i o n is inherent in the d e s i gn of the f i l t e r
cowls used for c o l l e c t i o n of all asbestos s a m p l e s and is accounted for in the ana ly s i s of the
sample . T h u s , f i l t e r segments would not be e xp e c t ed to have i d e n t i c a l f i b e r concentrations as
Grace contends a n d E P A ' s f i n d i n g s a r e a p p r o p r i a t e . Grace al so i m p l i e s that E P A ' s analyses h a d
f a l s e po s i t i v e s . EPA's Q A / Q C proces s requires that our labs analyze blanks on a p e r i od i c basis to
i d e n t i f y f a l s e po s i t iv e s . N o f a l s e po s i t i v e s were i d e n t i f i e d .

P. 14
(page 31)

Grace continues to sugges t that weather c ond i t i on s in Libby would diminish exposure and
that human act ivi ty has no bearing on exposure. The data obtained by EPA during active
s a m p l i n g shows there is re-entrainment of asbes tos f i b e r s in s o l i d media into the breathing space
of those involved in act ivi t i e s which dis turb the asbes tos-contaminated sol id media. T h i s f i n d i n g
is consis tent with observations by i n d e p e n d e n t inve s t iga tor s and even Grace sc ienti s t s . T h u s ,
when weather is dry and p e o p l e undertake act ivi t i e s that d i s turb vermiculite, raw ore, or ore
concentrate, there is an observable increase in airborne f i b e r concentrations.
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G. A. Inadequate Study Design

1. Scenario 1
(page 31)

Grace contends that EPA's scenario 1 t e s t i n g was invalid because: 1) there were not
enough homes s a m p l e d ; 2) p a r t i c i p a t i o n was voluntary; and 3) the amount of air to be sampled
was imprac t i ca l . EPA agrees that the larger the s a m p l e size, the greater the degree of c o n f i d e n c e
one can have in the re su l t s . However, there are l i m i t s based on b u d g e t , exigent circumstances and
p r a c t i c a l i t y . EPA has only so much money it can spend on Libby and needs to ensure that an
a p p r o p r i a t e percentage i s used for actual c l e a n u p work. EPA's work in Libby i s a t ime-crit ical
re sponse to an immediate threat. T h u s , EPA must limit the time spent in s a m p l i n g and analys i s to
that a b s o l u t e l y necessary so that the contamination can be a d d r e s s e d as quickly as p o s s i b l e .
P r a c t i c a l l y , there are only so many homes with the a p p r o p r i a t e a t t r i bu t e s and w i l l i n g volunteers.
The s tudy o b j e c t i v e s were c learly d e f i n e d prior to i n i t i a t i n g the s tudy, the s a m p l e s were c a r e f u l l y
c o l l e c t e d and the analyse s p e r f o r m e d were s u f f i c i e n t to understand the e f f e c t of the act ivi ty
s tud i ed in scenario 1. In i m p l e m e n t i n g scenario 1 t e s t i n g , EPA selected a group of homes which
met the attributes necessary for t e s t ing. V o l u n t e e r s were then sought f r o m the owners of these
homes. T h u s , the voluntary nature of the p a r t i c i p a t i o n of each hou s eho ld created l i t t l e bias in the
r e su l t s . Finally, the amount of air to be c o l l e c t e d was p lanned to meet the s t u d y o b j e c t i v e s . No
prob l ems were encountered during the air s a m p l i n g and an a p p r o p r i a t e volume of air was
co l l e c t ed and analyzed.

2. Scenario 2
(page 32)

Grace argues that the s t u d y des ign for the scenario 2 s a m p l i n g was not conducted in a
uni form manner across s u b j e c t s and s i te s and th er e f o r e did not r e f l e c t "typical cleaning practice".
EPA used cleaning prac t i c e s which were de termined, in part through homeowner d i s cu s s i ons , to
be t y p i c a l of the homes which were t e s t e d . W h i l e Grace indicat e s that "dry sweeping is not an
e f f e c t i v e way to clean dus ty f l o or s " these homeowners, l ike the rest of the American pub l i c , do
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use a broom in their home. EPA's intention with respect to the Phase 2 scenario 2 s a m p l i n g was
to determine a p l a u s i b l e upper-bound exposure RME for r e s i d e n t s in a few s i tua t i on s that were
l i k e l y to occur in Libby. T h e s e measurements were made with great care to assure highest q u a l i t y
s a m p l i n g and analy s i s according to the Phase 2 p lan. S u c h exposure measurements are
c o m p l e t e l y consis tent with t h e A g e n c y ' s Risk Asse s sment Guidance f o r S u p e r f u n d . ( S e e
h t t p : / / w w w . e p a . g o v / s u p e r f u n d y p r o g r a m s / r i s k / r a g s a / i n d e x . h t m . ) U n e q u i v o c a l l y , the scenario 2
data i n d i c a t e s that i n d i v i d u a l s in r e s id en t ia l environments in Libby can be e xpo s ed to asbestos at
l e v e l s which create greater than acc ep tab l e cancer risk.

3, Scenario 3
(page 32)

Grace contends that EPA's Scenario 3 t e s t i n g was too l i m i t e d , p a r t i c u l a r l y as i t relates to
homes which would be considered to have "background" concentrations. As indicated in the
previous re sponse , the phase 2 inve s t iga t ion was i n t e n d e d to provide in f ormat i on about p l a u s i b l e
r e s id en t ia l exposures in Libby. As clearly ou t l in ed in the S a m p l i n g Plan for the p r o j e c t , it was not
the ob j e c t iv e of Phase 2 to conduct a City-wide survey of ongoing r e s id en t ia l exposure
measurements. Rather, the Phase 2 inve s t igat ion was conducted to determine whether re s ident s
may currently be exposed to asbestos in their homes and to q u a n t i f y the magni tude of those
exposures if they were encountered. The r e su l t s i n d i c a t e that exposure s may indeed occur at
l ev e l s g r ea t ly exceeding commonly a c c e p t a b l e l ev e l s . The f i n d i n g s o f the Phase 2 Libby
inve s t i ga t i on are f u r t h e r s u p p o r t e d by similar ye t i n d e p e n d e n t d a t a c o l l e c t e d by EPA's O f f i c e o f
P o l l u t i o n Prevention and T o x i c S u b s t a n c e s (OPPTS) and EPA Region 10.

V. Screening Risk Levels Using Libby Area Air Sampling (page 33)
EPA is not required by the NCP to p e r f o r m formal risk as se s sments to s uppor t the need

for t ime-critical removal actions. S e c t i o n 4 1 5 ( b ) ( 2 ) of the NCP e s t a b l i s h e s the criteria which
EPA must use to determine whether a removal action is a p p r o p r i a t e . As di s cus s ed in the action
memorandum (July 2001) and in other part s of the admini s trat ive record, EPA has a p p r o p r i a t e l y
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made that determination. N o n e t h e l e s s , EPA has used the risk assessment process to f u r t h e r
evaluate the need for response.

Grace argues that "screening-level risk e s t imate s should not be used to s u p p o r t expensive
removal actions". In the case of the screening-level risk e s t imate s for Libby, commonly accepted
cancer risk l e v e l s (10E-4 to 10E-6) were exceeded, in some cases, by several orders of
magnitude. Non-cancer risks were not even q u a n t i f i e d in the sub j e c t risk memorandum even
though there is an apparent ep id emic of a sbe s to s-re la ted lung d i s ea s e in Libby. Risk e s t imates
are, by nature, uncertain. However, the excessive risks e s t imated f r o m the Phase 2 data, c oup l ed
with a p l e t h o r a of medical i n f o r m a t i o n d e m o n s t r a t i n g severe human tox i c i ty r e s u l t i n g f r o m
exposure to Libby amph ibo l e , warranted immediate action.

Grace a l so argues that exposure a s s u m p t i o n s were incons i s t ent and "worst case". Dr.
W e i s used exposure a s s u m p t i o n s derived f r om national guidance documentat ion (Exposure
F a c t o r s H a n d b o o k ) and interviews with Libby re s ident s . During the Phase 2 inve s t iga t ion, EPA
recorded exposure concentrations exceeding o c cupa t i ona l exposure l imi t s for both short and long
term s a f e t y of heal thy adul t workers. Exposure of in fan t s , the e l d e r l y , or any re s ident s not
pro t e c t ed by occupat ional s a f e t y r egu la t i ons to these excessive concentrations of asbes tos is
unacceptable .

A. Rainy Creek Road
1. Location of Asbestos Samples - Impact on Rainy Creek Road Exposure

Scenario
(page 33)

Grace contends that the exposure scenarios along Rainy Creek Road were i n a p p r o p r i a t e .
EPA s t r o n g l y d i sagree s that theore t i cal exposure scenarios e s t imated along Rainy Creek Road are
unreasonable. Unt i l EPA intervened, r e s id en t s who live d i r e c t l y at the base of Rainy Creek Road
were heavily expo s ed to asbes tos-contaminated ore, ore concentrate and contaminated so i l s .
EPA is aware of serious actual exposure s experienced by these re s ident s , i n c l u d i n g their chi ldren
and grandch i ldr en (see Attachment 55). Moreover, areas along the road could very well be
d ev e l op ed in the fu tur e , re su l t ing in uncontrol l ed exposures to airborne asbestos.
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To monitor p o s s i b l e r e s id en t ia l exposure along Rainy Creek Road, EPA p l a c e d monitoring
devices on ad ja c en t p r o p e r t i e s . Actual data c o l l e c t e d f r o m these monitors d emons tra t ed regular
exceedances of airborne exposure l i m i t s when Grace f a i l e d to implement required dust
s u p p r e s s i o n measures. Data p r o v i d e d to Grace d e m o n s t r a t e s exceedences for the d a t e s of
October 30, November 10, 11, 13, and 14 (see correspondence of 1 1 / 1 6 / 0 0 ) . A v a i l a b i l i t y of such
environmental data is u s u a l l y p r e f e r a b l e to use of the PUFF model or other theoretical exposure
assessment t o o l s . N o t e that EPA p e r i o d i c a l l y recorded exceedances of airborne asbes tos
concentrat ions along Rainy Creek road during one of the wettest seasons of the year.

2. Representativeness of Air Sampling Data for Long-Term Exposure
Assessment

(page 34)
Grace argues that the exposure dura t i on used along Rainy Creek Road is too long and that

actual exposure s would have been of shorter durat ion (2 h o u r s / d a y vs. 24 h o u r s / d a y ) . Grace
ignores the f a c t that there are indeed r e s id en t s who l ive and work f u l l - t i m e near Rainy Creek
Road. The Parkers were on their proper ty most of each day, either working at their nursery or
l i v ing in their home. In a d d i t i o n to the ongoing exposure f r o m the road i t s e l f , da ta f r o m the phase
2 inve s t iga t i on c l early ind i ca t e tha t , once a res idence is contaminated by external or internal
sources of asbes tos , indoor exposures may exceed those received ou t s id e . S u c h re-entrained
asbe s to s f i b e r may remain a source of ongoing exposure i n d e f i n i t e l y . T h u s , the exposure
e s t imate s for dust f r om Rainy Creek Road were reasonable and p o s s i b l y undere s t imated p o s s i b l e
expo sure s indoors . Data c o l l e c t ed at a residence at the base of rainy creek road as well as other
re s ident ia l areas of Libby s u p p o r t s this conclusion.

I m p o r t a n t l y , the risks presented in the screening level risk assessment do not include an
assessment of noncancerous di s ease due to asbes tos exposure a long Rainy Creek Road. Given
that there is s ignificant evidence that Libby amphibole causes asbes to s i s as well as cancer, the
sub j e c t risk memorandum is l i k e ly to have undere s t imated rather than overestimated risk.
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3. Residential Exposure A ssumplions for Hypothetical Residents in Rainy
Creek Road

(page 35)
Grace argues that the durat ion of exposure used to assess risk along Rainy Creek Road

was i n a p p r o p r i a t e l y long. In f a c t , d emographic i n f o r m a t i o n for the Libby vicinity c oup l ed with
resident interviews ind i ca t e s that the Libby p o p u l a t i o n is s t ab l e and, in some cases f a m i l i e s have
remained in the City for several generations. Furthermore , extended f a m i l y v i s i ta t i on s may result
in longer than average exposure durat ions in Libby and cumulat ive exposure in d i f f e r e n t sect ions
of town. T h i s was certainly the case for the r e s i d en t s at the base of Rainy Creek Road, where 3
generations of f a m i l y members r egu lar ly shared the home. T h u s , it is p l a u s i b l e and reasonably
pro t e c t iv e of p u b l i c h ea l th for e s t imate s of exposure durat ion to be extended in the Libby vicinity.

4. Revised Lifetime Cancer Risk Estimates
(page 36)

Grace e s t imate s of risk presented in the context of their comments to EPA are neither
consis tent with Agency guidance for u p p e r bound screening level risk assessments nor pro t e c t iv e
of p u b l i c hea l th . N o n e t h e l e s s , even Grace risk e s t imat e s demons tra t e exceedance of the 10E-6
risk thre shold for cancer (risk e s t imate s within the 10E-4 to 10E-6 range require EPA a p p l i c a t i o n
of risk management d e c i s i o n s ) . EPA notes that Grace risk e s t imate s f a i l to even mention non-
cancer risks a s soc ia ted with exposure to L i b b y a m p h i b o l e d e s p i t e clear evidence that non-cancer
m o r t a l i t y is 40 to 60 times higher in Linco ln County than elsewhere in the Country.

B. Residential Scenarios
(page 38)

Grace's concern that EPA was measuring peak concentrat ions during r e s i d en t ia l scenario
t e s t i n g and would thus bias its risk re sul t s is m i s p l a c e d . EPA did not rely on peak measurements,
in fa c t de s igning the s tudy to avoid t emporal peaks. The analys i s was based on the longes t f u l l -
period sampl e for each activity. A reference to a maximum was the maximum average value
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obtained for a s p e c i f i c activity scenario as between the three homes t e s t e d , not between
f l u c t u a t i o n s within the s a m p l i n g per iod.

K i n e t i c s o f airborne f i b e r concentrations f o l l o w i n g mechanical d i s turbance of asbestos-
contaminated mat er ia l s has been inve s t iga t ed by Grace. D e t a i l s of such measurements are
avai lab l e in the admini s trat ive record.

VI. Alternative Analytical Techniques (page 39)
Grace argues that EPA cannot use bulk s a m p l e s to prov ide s u p p o r t for the deci s ion to

pursue removal actions. Data avai lab l e in the peer reviewed open l i t e ra ture and c l ear ly re ferenced
in Dr. Weis' memo ( A d d i s o n , 1988), demons tra t e that f i b e r s in s o l i d media are ea s i ly released to
the air when d i s t u r b e d . A d d i s o n demons tra t ed that s o i l s contaminated with asbe s to s at only a
f r a c t i o n of a percent may release f i b e r s to the air at concentrations well above acc ep tab l e l imi t s .
( A d m i n i s t r a t i v e Record S u p p l e m e n t # 485923) In a d d i t i o n to the work conducted by A d d i s o n ,
Grace conducted extensive measurements q u a n t i f y i n g the release of asbestos f i b e r f r o m sol id
media. EPA's phase 2 inve s t iga t ion and the Grace f i n d i n g s conf irm the A d d i s o n work. During
the phase 2 invest igation, EPA conducted d e t a i l e d human exposure measurements in Libby
res idences to veri fy these f i n d i n g s under c o n d i t i o n s commonly encountered by re s ident s .
T h e r e f o r e , EPA di sagre e s that there is no method for e s t imat ion of risks f r o m exposure to
asbe s to s-contaminated s o l i d media. W h i l e measurement r e la t ing a sbe s to s-contaminated solid
media to human exposure may be indirec t , these measurements are s c i e n t i f i c a l l y sound and c l early
i n d i c a t e high l eve l s of human exposure under cond i t i on s p r e s e n t l y encountered by re s ident s in
Libby.

VII. Processing Plants
(page 39)

Grace contends that EPA's reference to the J o r g e n s e n case is i n a p p r o p r i a t e , as his
d e p o s i t i o n t e s t imony ind i ca t e s that he was exposed to m u l t i p l e sources of asbestos at the Wes t ern
Minerals f a c i l i t y . In a d d i t i o n , Grace cha l l enge s the f i n d i n g that Mr. J o r g e n s e n had asbestosi s .

45



The J o r g e n s e n case involves an i n d i v i d u a l who died at age 42 with asbe s to s i s and
asbe s to s-re la t ed lung cancer stemming f r o m c h i l d h o o d exposure to Libby vermiculite p i l e s .
A c c o r d i n g to the se lect ive p o r t i o n s of Mr. J o r g e n s e n ' s d e p o s i t i o n submitted by Grace, Mr.
J o r g e n s e n p l a y e d in p i l e s of stoner rock (conta in ing high l e v e l s of a m p h i b o l e a sb e s t o s) and p l a y e d
on and around bags and b locks p o t e n t i a l l y containing chryso t i l e asbes tos l o ca t ed in the p lan t and
in boxcars. W h i l e Mr. J o r g e n s e n recounts that the bags and b locks were covered in du s t , there is
no in f ormat i on to indica t e whether the dust came f rom opera t i on of the p l a n t , f r o m unload ing of
boxcars or h o p p e r cars f i l l e d with vermiculite, or some other source. However, Mr. J o r g e n s e n ' s
p a t h o l o g y report is indi ca t ive of the dust to which Mr. J o r g e n s e n was expo s ed . Mr. Jorgensen's
autop sy report ( F a r g o C l i n i c 6 / 2 2 / 9 1 , Attachment 62) c l ear ly document s f i n d i n g s o f b i la t eral
p l eura l p l a q u e s on his right and left d iaphragms . A f o l l o w u p p a t h o l o g y report (Duke Univers i ty
Medica l Center 9 / 2 4 / 9 1 , Attachment 63) c onc luded that Mr. J o r g e n s e n had parie tal p l eura l
p l a q u e s and h i s t o l o g i c a l f i n d i n g s consistent with the d i a g n o s i s of asbes tos i s . Lung specimens
taken during his au top sy showed a c t i n o l i t e and t r e m o l i t e f i b e r s in his lungs with a markedly
increased t r e m o l i t e content. Of the 20 f i b e r s evaluated by EDXA, 18 were t r e m o l i t e and 2 were
ac t ino l i t e . Lung content was within the range f o u n d in p a t i e n t s with asbe s to s i s with up to 3810
asbestos b o d i e s / g r a m wet lung (normal range 0-20) and up to 142,000 uncoated f i b e r s / gram wet
lung. In a d d i t i o n to a sbe s to s i s , Dr. Roggl i , a l e a d i n g expert in the f i e l d of asbestos p a t h o l o g y ,
thought that Mr Jorgensen's adenocarcinoma was r e l a t e d , at least in part , to his prior his tory of
exposure to asbe s to s l iving in the vicinity of an asbe s to s p l a n t and p l a y i n g on p i l e s of vermiculite
contaminated with tremol i t e f i b e r s as a chi ld.

W h i l e much lower in lung asbes tos burden, the t y p e s and perc entage s of asbestos f i b e r s in
Mr Jorgensen's lungs are consistent with p a t h o l o g y re su l t s of a former Libby vermiculite worker,
Mr. M c N a i r (WRG Meet ing 17 October 1983, Patrick S e b a s t i e n and Ben Armstrong, Attachment
64), and a 65 year-old accountant who worked for 2 months at age 17 in a vermiculi te expansion
p l a n t . The re su l t s o f Mr. McNair' s lung evaluation showed 49.7 mi l l i on uncoated f i b e r s /gram dry
weight with 87% of the f i b e r s being tremol i t e , 3.5% other amphibo l e s , and no s igni f i cant amount
of chryso t i l e present. It was commented that the uncoated f i b e r size d i s t r i bu t i on in Mr. McNair's
lung was remarkably similar to air s ampl e s taken f r o m Libby.
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VIII. International Conferences (page 40)
On page s 17 and 40 Grace makes re f erence to comments made at a few conferences on

asbestos exposure. W h i l e EPA does not have the resources to check what each p r e s e n t e r ' s oral
comments where, EPA does unders tand the p o s i t i o n s r e f l e c t e d by these individual' s peer reviewed
p u b l i c a t i o n s . S o m e of the r epre s en ta t ions made by Grace are not r e f l e c t e d by the p u b l i s h e d
material. For instance, Grace ind i ca t e s that H i l l e r d a l b e l i eve s that "plaques are in themselve s
harmless". In f a c t , in a 1994 peer reviewed p u b l i c a t i o n , H i l l e r d a l s ta t e s that "pleural p l a q u e s on
chest roentgenogram i n d i c a t e s ign i f i can t exposure to asbestos, with an increased risk for
meso the l i oma and p o s s i b l y al so for bronchial carcinoma." Earlier comments in this re sponse
provide more i n f o r m a t i o n on the p u b l i s h e d mat er ia l s of these presenters .

IX. Dr. Whitehouse (page 42)
A di s cu s s i on of Dr. W h i t e h o u s e ' s f i n d i n g s is presented earlier in these comments. A

pre l iminary report of his f i n d i n g s is attached to thi s response.

X. Academic Papers (page 43)
Grace c l ear ly has its own i n t e r p r e t a t i o n of the p u b l i s h e d academic papers . It is not

surpri s ing that Grace's view varies f r om that of EPA and many of the s c i en t i s t s in the f i e l d .

XI. Barbanti Litigation (page 43)
Grace has prov ided no in f ormat i on regarding the importance of the remainder of the

Barbanti l i t i g a t i o n . T h u s , EPA does not unders tand the relevance of Grace's inclus ion of the
documents in its comments, and th er e f o r e in the S u p p l e m e n t a l Admin i s t ra t i v e Record.
N o n e t h e l e s s , EPA has reviewed some of the material s r e la t ing to Drs. Lee, Corn and H u g h s o n .
EPA is unconvinced by their testimony. In f a c t , it appear s that some of the assertions made by
one or more of these exper t s is u n s u p p o r t e d . (It is EPA's u n d e r s t a n d i n g that there has not been a
ruling in that case at this time.)
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Summary
EPA has fu l ly reviewed Grace ' s extensive comments. N o n e o f the i n f o r m a t i o n provided

ind i ca t e s that the dec i s ions EPA has made have been arbitrary and capricious. Likewise, those
de c i s i on s are not inconsi s t ent with the NCP.
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